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PREFACE 



This paper deals with managerial decisions on profitability assessments in sawmills. 
The target group is primarily sawmill managers in medium-sized and largo companies in 
different developing countries. 

Costing is a difficult field of study. Even introductory textbooks consist of many 
hundreds of pages. This paper explains the very ciore of managerial models for costing 
and profitability assessments. 

These models are valid for all kinds of companies. The main difference between 
this booklet and an ordinary textbook is that almost all examples deal with sawmill 
problems. Although theoretical models are general in nature, the sawmill manager has 
problems that are very specific to his industry. Above all, the sawmill's raw material - 
the log - creates difficult problems. But there are also other problems more or loss 
typical for sawmills. A few of them are covered in this paper. 

As this paper presumably will be used in many countries, a fictitious currency 
called the monetary unit (MU) has been used. Any real currency would most likely have 
diverted the readers' attention from the analyses to the realism in chosen figures. 

With one exception - a cash flow budget - taxes have not been included in the text. 
The reason is that tax rules are specific to different countries and, thereby, impossible 
to treat in a common way. 

In Chapter 6 on capital budgeting, the inf lat ion probl ems might have been discussed, 
but inflation rates vary between countries and also differ over time within any one country. 
Thus it is difficult to treat the problem in a manner suitable for all readers and it lias 
accordingly been excluded from this study. 

The models - and the subsequent analyses - presented in this paper might look 
difficult, especially for the first t.ime reader. The model concept is often defined as 
"a simplified picture of reality 11 . The models of this paper are also "simplified" as 
compared to reality. However, it is possible to simplify them still further, but then 
there is a great risk that they will not contribute at all - or even negatively - to the 
sawmill manager's endeavour in improving his profitability assessments and costing systems. 

This paper is based on the work of Mr. Bo L, Eklund, Senior Lecturer In Business 
Administration, University of Karlstad, Sweden in collaboration with the Forestry Department. 
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1. COSTING AS A MANAGERIAL TOOL 



1 . 1 The overall framework 

Managers arc decision-makers, i.e. their main role is to make sound decisions in 
order for choir companies to become - or remain - prosperous. To do this the manager 
needs information about operational aspects of his company as well as the environment in 
which his company operates. This paper deals with internal aspects of the company's 
costing systems with special reference to costing problems in sawmills. 

The term 'costing' can be used in several ways. As it is used here, it is fairly 
closely related to the modern aspect of cost accounting, which should be separated from 
financial accounting (bookkeeping, etc.). Cost accounting can be described in the 
following way: 

COST ACCOUNTING. Quantitative method that accumulates, 
classifies, summarizes and interprets information for three 
major purposes: (1) operational planning and control; 
(2) special decisions, and (3) product costing. (Horngren, 
Charles T. , ed., Cost Accounting, A Managerial Emphasis, 
Prentice/Hall International editions, Englewood Cliffs, N.J,, 
1982, p. 967.) 

The overall cost accounting system of the company is described in Exhibit 1.1. 
The system is based on three cornerstones - the financial accounting system, the profit- 
ability judgement system, and the budget system. The dashed line, indicates that these 
three cornerstones are internally connected and mutually supporting each other. In 
compiling the yearly, short-term budget of the company, one must rely on information from 
the financial system* The budget, in its turn, is an important source of information. 
At the same time product costing and product, performance reports will constitute sources 
of information in the budget work. In the same way there are connections between the 
financial acxounting system and the profitability judgement system. 

In this paper we will concentrate on the budget and the profitability judgements 
of the company. Financial accounting will be regarded only as a possible source of 
information. We focus on the following three aspects of cost accounting: 

1. The need for a budget, budgetary control and active use of the budget for 
various costing purposes. 

2. How to estimate the cost of sawn timber, i.e. how to measure the performance 
of the sawmill. 

3. How to carry out capital budgeting and how to use the information from the 
budget system. 
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Exhibit 1.1 - The. Cost Accounting System and its three cornerstones. 



1.2 



The cost concept 



In practice, t he cost used for various decisions is often taken for granted. 
Managers use, uncritically, costs taken from the company's financial accounting system. 
In costing, however, w<> need a clear definition of what is meant by the term 'cost'. 
Let us, therefore, define the cost concept in the following way: 

A cost is a genuine sacrifice made ior the goods and/or 
services provided by a company to its customers. 

In this definition wo have underlined the expression "genuine sacrifice". In order 
to produce a product or to provide a service to somebody, the company has to sacrifice 
something. This sacrifice can be measured in different ways. This means that we will 
most probably get different evaluations of the cost. We can measure a cost as either 
what we have paid to somebody or what wo have refrained from by using our resources in 
a certain way. (By using our money to produce a product, we refrain from the bank 
interest that we would havp got, if we had put it in a savings account.) In the first 
case we talk about the sacrifice as an "outlay cost", in the latter case we call the cost 
an "opportunity cost". This will be explained thoroughly in Chapter 2. Suffice it to say 
here that the size of a cost is obviously a matter of evaluation and not merely grabbing a 
figure from the financial accounting system. 

In a company's financial accounting there might be sacrifices that will not be 
considered sacrifices in the costing procedures. A fire in the sawmill does not mean 
increased genuine sacrifices for t.he production of sawn timber, even if purchases of new 
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machines, etc. are "costs'* from the accountant's point of view* At the same time, there 
are genuine sacrifices made in producing and distributing the sawn timber that the 
accountant does not consider "costs" in his system. Storing a m of sawn timber during 
a year is a genuine sacrifice from the costing point of view* In this paper, when 
referring to "costs", we mean those sacrifices recognized in the sawmill's costing 
procedures. 

The difference between various aspects of the cost concept in this respect is 
illustrated in Exhibit 1.2. There, costs according to both the financial accounting 
system and the budget and profitability systems have been "boxed"* The dashed lines 
indicate sacrifices common to all systems. Those sacrifices falling outside the dashed 
lines are considered as added costs for the financial accounting system and the two other 
systems respectively. 
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Exhibit 1,2 - Sacrifices in different accounting sub-systems* 

Finally, the cost concept is always time-bound. Most expenses of a company will 
be part of the total costs of the year* Labour costs, rents paid to house-owners, fuel 
and electricity expenses will accrue during the year. Accrued expenses will then be 
treated as costs for the year. But, e.g. the electricity bill, will once a year represent 
electricity consumption for a period that stretches over the end of one year and the 
beginning of the other year. In such cases, the expenses must be allocated between uhe 
years to show each year's cost* 

This problem of time-wise allocation of expenses is especially important for 
capital investments in machinery and buildings. Each year's cost will be measured as the 
depreciations of machines and buildings. In actual costing the size of the depreciation 
will reflect estimated useful life of machines and buildings. 



1.3 Cost objectives 

Now and then we use the expression 'cost objective*, 
anything for which a cost estimate may be desired* 



With this term we refer to 
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There are numerous cose objectives used in the costing procedures of a company. 
A product, a product mix, or a whole production unit might be considered a cost objective. 
We can also find the cost objective outside the company. We might be Interested 
in comparing costs accrued as a result of the fact that the company serves different 
customers or groups of customers. 

Bur. cost objectives do not necessarily have to be "physical units". Various kinds 
of activities can also be used as cost objectives, e.g. comparing one production system 
with another system or comparing two different transportation routes. 

We are not interested only in costs oi various cost objectives. The income side 
must also be taken into account. Therefore, the following definition of a cost objective 
will be used throughout this paper* 

A cost objective is any physical unit or any activity 
in the company's operations that can be examined for a 
profitability assessment. 

1 .4 Costing purposes 

There are many costing purposes in the company. Different purposes might create 
different needs of costing procedures. This in turn means that the costing systems must 
be flexible enough to serve different needs. Let us look upon the more important purposes 
that costing usually serves in a company. 

Purpose 1 

Cost estimates for various kinds of price assessments. 

In many managerial textbooks one finds that the main purpose of the company's 
costing procedure is to serve as a basis for price-setting. This is theoretically 
illogical. Pricing the products should be made from the point of view of the buyer* 
This will be developed further in Chapter 4, 

But still, there are many situations in which the company is faced with a customer 
bid. In such a situation the costing system should help in Judging whether the bid 
shbuld be accepted or rejected. In some situations the full cost of the product might be 
a logical measure to use. On other occasions perhaps some kind of "reduced cost" will be 
used. Price assessments call not only for flexibility in the system as such. They also 
point to the need for a theoretical understanding of how different costs influence 
profitability. 

Purpose 2 

Cost estimates are used for assessing the profitability 
of special orders and/or different customers or groups 
of customers. 

Special orders, different customers or customer groups usually give rise to 
different costs. In order to assess the profitability the costing system must be more 
detailed than otherwise would have been necessary. Providing a customer with dimensions 
that normally are not produced will influence costs. If these special orders are produced, 
the company's buffer stocks before the kiln and the trimmer will have to increase to avoid 
drying and trimming of series that are too small to be profitably handled. 
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Purpose 3 

Costing procedures serve the purpose of performance assessments 
for the company as a whole as well as for various parts. 

Performance control is an important task. To be able to exert control, we must 
create tools, i.e. costing procedures, that are conducive to such a task* In the first 
place, performance control always calls for some degree of sophistication in the system. 
All costs that can be influenced should be separated in the budget. Secondly, it is 
sometimes of utmost importance to clarify where the cost accrues. Who can influence the 
size of the cost and, thereby, be made responsible - or credited - for the changes that 
occur? 

1 .5 The plan of this paper 

To build up a costing procedure in a company is a difficult task. There is always 
a risk that too much is taken for granted. However, when the system has been constructed it 
should also be possible to use it. To avoid common pitfalls in profitability assessments, 
a theoretical basis is needed. 

Chapter 2 gives a conceptual framework for costing. The larger part of this 

chapter deals with various cost concepts from a purely theoretical point of view. The 

concepts studied in this chapter will be used - often with cross references - in later 
parts of the paper. 

Chapter 3 also contains a theoretical basis, as short-term profit planning is 
discussed. The way basic concepts such as variable and fixed costs are put together in 
break-even analyses is scrutinized. The most important message in this chapter is that 
profit planning is a simple task - in theory! In practice, however, problems are much 
more difficult. Some difficulties of practical profit planning are discussed. 

Chapter 4 deals entirely with sawmill budgeting. With Chapters 2 and 3 as a 
theoretical basis, the short-term budget is compiled* One company serves as a "model 
company" throughout the whole paper except for one section in Chapter 4, In discussing 
the sawmill's raw material costs (logs), we use another example for reasons explained later. 

Chapter 5 treats the concept of sensibility analysis. In this chapter we return 
to the budget to illustrate how it can be used for various kinds of decisions. 

Chapter 6, finally, introduces the concept of capital budgeting* The chapter 
starts with a short introduction to the theory of how to estimate the time value of money. 
Thereafter, we work through five models for capital budgeting. At the end of the chapter 
we return, for the last time, to our model company. From the budget we analyze a couple 
of possible decisions for capital investments in the sawmill. 



- 6 - 



2. CONCEPTUAL FRAMEWORK 



2.1 The value of a conceptual basis 

The manager of a company is often faced with the problem of making economic 
decisions affecting the profitability of his company. Such decisions involve both cost 
and income aspects. The result of the manager's efforts is heavily dependent on how well 
he can assess the economic consequences involved in decisions such as: 

i) Can the company profitably sell the product at the price offered by the 
customer? 

ii) What are the economic effects following a decision to add a new product to 
the company's production programme? 

iii) Which product is preferable - A or B - if available machine time is a 
bottleneck? 

iv) Ts it, from an economic point of view, justifiable to repair a machine now 
or should it be postponed until next year? 

v) Does it pay to hire a new production manager? 
vi) Should depreciation costs be considered in calculating the costs of the products? 

In answering questions of this kind, the manager will meet problems both in 
assessing the size of the cost as well as in deciding whether or not there is a genuine 
sacrifice to be evaluated. As a matter of fact, he will find that "the cost of something" 
is a highly relative matter. 

.Additionally it will often happen that he will have trouble in finding the size of 
the cost. The only source of information available - without effort - is, in many cases, 
the financial accounts* Here costs are measured in the conventional way to serve 
specific needs. However, the needs in connection with profitability Judgements are 

often of such a nature that other cost concepts and other assessments must be used. 
Sometimes the manager has a difficult choice between different cost concepts. * 

It is better to use a rough approximation of the concept 
of cost that is correct for a particular decision than 
to have an accurate estimate of an irrelevant concept. 
The unsophisticated executive is in danger of taking the 
easier course of using conventional accounting costs as 
though they were appropriate for all purposes. Instead, 
it is better to modify reported costs as necessary to 
make the best possible guess at the concept theoretically 
relevant for each decision. (Dean, J. Managerial 
Economics, Prentice-Hall, Inc., Englewood Cliffs, N.J., 
1951.) 

Occasionally the income aspect might also create a problem, but in most situations 
the assessment of the company's income (for a particular decision) will be fairly easy. 
True, the size of the sales income might be difficult to predict, but in most cases there 



- 7 - 



will be no conceptual confusion involved in forecasting the sales income. However, in 
estimating costs the conceptual problem almost always turns out to be the key task. That 
explains why this chapter puts cost concepts in focus* 



2.2 



Variable and fixed costs 



The most common way to describe costs is to study how a certain cost reacts to 
changes in company activity level* The activity may be measured as production or sales 
volume, hours worked and so forth. In this paper the activity level will be measured as 
production of sawn timber in cubic metres (m ) and referred to - for short - as "volume". 

If the total cost changes with volume, the cost is defined as a variable cost. 
The pattern of such a cost is illustrated in Exhibit 2.1. The graph shows that the total 
cost changes in direct proportion to changes in volume. 



MU 
200000 

150000 
100000 

50000 



MU 20 per unit 



2000 4000 6000 8000 10000 

Units 

Exhibit 2.1 - The proportional variable cost function. 

This means that the unit cost is constant, assumed here as MU 20 per unit* This 
is the way variable costs are mostly described in textbooks. There are for every company 
lots of examples of proportional, variable costs* The cost of raw materials used in 
manufacturing often shows this pattern. Other examples are labour costs, package costs, 
and sales commissions. 

However, a realistic assessment of variable costs is more complicated* Depending 
on where, along the volume axis, the cost is studied, one finds changes in the behaviour 
pattern. Besides proportional variable costs, it is also possible to discover both 
progressive and degressive variable costs. The progressive cost grows at a higher rate 
than the increase in volume and the degressive at a lower rate. The principle of these 
two types of variable costs is illustrated in Exhibit 2*2. It is obvious from this graph 
that the unit cost increases for the progressive (Curve I) and decreases for the 
degressive (Curve II) variable cost. 
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MU 




Volume 

Exhibit 2.2 - Graphical illustration o progressive (I) 
and degressive (II) variable costs. 

Unfortunately one will not always find progressive and degressive variable costs 
that can be shown as smoothly as in Exhibit 2.2, Instead one usually finds that these 
costs are composed of a series of proportional variable costs that will show a progressive 
(degressive) behaviour pattern. 

Fixed costs are defined as costs that remain unchanged with changed volumes. As 
can be seen from Exhibit 2.3, the fixed cost can be shown as a horizontal line parallel 
to the volume axis. However, tor fixed costs also, reality is more complicated. 



MU 



Volume 



Exhibit 2,3 - The simple, fixed cost curve. 

The volume range must always be considered when studying the fixed costs. There 
are two aspects. Firstly, we must consider where on the volume axis, the cose studies 
are made. The horizontal cost line presented in Exhibit 2,3 extends indefinitely from 
zero and along the volume axis. However, no cost can remain fixed regardless of how much 
the volume changes. Sooner or later a cost increase must occur. Showing a fixed cost 
as a horizontal line is valid only for a part of the total range. This part is called 
the relevant range. Secondly, we must consider what happens, when the production volume 
passes either of the borderlines of the relevant range. 
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To study the relevant range we can use labour costs of supervisors as an example 
of a fixed cost. The graph of this cost is shown in Exhibit 2.4. Here we can see that 
the company can produce up to 10 000 units with one supervisor. In order to increase 
production from 10 000 to 20 000 units, another supervisor must be employed. Thus, costs 
for supervisors have been doubled. 



MU 



75000 



50000 



25000 



company ' 



relevant range] 

i 



Three supervisors 



Two supervisors 



One supervisor | 



r 



Present produc- 
tion volume 



10000 



20000 



30000 
Units 



Exhibit 2.4 - Step-fixed cost, supervisory salaries at various production 
volumes* 

This is shown as a jump to a higher level in one single step although present 
production remains at 17 500 units. Tf the production increases above 20 000 units, a 
third supervisor must be employed. 

The stepwise increase of certain costs creates some problems. If an increase in 
demand of some 5 000 units is forecast for the coming year, the company needs to produce 
22 500 units. To accomplish this, a new supervisor must be employed. One supervisor 
can handle up to 20 000 units. The new supervisor is in theory needed for only 2 500 
units. Unfortunately, the majority of every company's "fixed costs 11 are actually step- 
fixed, i.e. costs being fixed only within certain intervals (relevant ranges). 

The second consideration is to see what happens when the production volume passes 
the borderlines of the relevant range. Increased production volume is followed by 
increased costs. But what happens to a cost when the production volume decreases? 
Suppose that the company hired a third supervisor three years ago due to increased demand. 
What happens with the cost of supervisors if the production volume shrinks to the previous 
level (17 500 units) or lower? From a principle point of view the last employed supervisor 
can be fired. If so, labour cost for supervisors will go back to the previous level. 



This is a principle analysis. Such objections like "use overtime production 11 or 
"hire a part-time supervisor" are of no value. There are always occasions in a 
company, when the indivisibility of costs creates problems of this kind. 
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We then talk of a reversible, step-fixed cost* If, for one reason or another, the 
supervisor cannot be fired, the cost of supervisors will be unchanged in spite of the 
decrease in volume. A step-fixed cost that tends to remain unchanged with volume 
decreases is called an irreversible step-fixed cost* Most step-fixed costs are partly or 
totally irreversible. Workers, supervisors and even managers can, in principle, be fired* 
Machines and buildings cannot! Too optimistic assumptions about future demand might incur 
irreversible step-fixed costs that with decreasing demand become devastat ingly high. 

Before leaving the concepts of variable and fixed costs, a certain mixture of them 
will be commented on. In some instances a cost can consist oi one fixed and one variable 
clement. Such a cost is called a scmivariablo cost or a mixed cost. It is e.g. common 
to pay a fixed amount p. a. for electric power installation and a variable fee for the 
power actually used. Mixed or semivariablc costs are generally of little interest, but 
from a conceptual point ol view it is important not. to mix these costs with step-fixed 
costs. 



2.3 



Tracoable costs and common costs 



A pair of c:ost concepts of great practical use in profitability assessments is 
the constellation of traceable and common costs. A cost that can be indisputably 
traced to a given cost objective is defined as a traceable cost. Costs lacking this 
traceability are common costs. A common cost is, therefore, defined as a cost, the burden 
of which should be shared by at least two different cost objectives. 

In using this cost pair the "traceability aspect" is crucial. A cost is traceable 
to a given cost objective, if the elimination of the cost objective means that the cost 
disappears completely. Tn defining "traceability" the starting point can also be the 
addition of a new cost objective. If a new cost objective is added to a company's current 
activity, all costs then accruing are traceable costs. 

The traceability can be illustrated by a product-costing example. Assume that a 
company produces and sells five different products, A-E. The company has made cost 
calculations shown in Exhibit 2.5. 
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Exhibit 2.5 - Simplified example of product-costing for 
five products. 
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As can be seen from the figures, two products - B and E - have given a negative net 
income (loss) during the year. The question now arises, whether these two products should 
be deleted from the production schedule or not. To answer this question, information is 
needed on expected future demand, expected prices, the competitive situation in the future, 
possible alternative actions and so forth. Let us, to begin with, study the figures 
to see what they tell us. 

If we stopped producing these products, the following changes would occur: 
i) The revenues from products B__and IS will disappear. 

ii) Costs of raw material will also disappear given that this material is 
indisputably traceable to the products. 

iii) Cost of labour will most probably be reduced* Machine operators can be 

dismissed. If so, these costs are traceable. Supervisory salaries do not 
necessarily change. If there is only one supervisor, he is needed for the 
rest of the production, and his salary is then to be regarded as a common cost. 

iv) If the products are deleted, the sales commission will disappear, i.e. this cost 
is traceable. 

v) Depreciation cost is nothing but a time-distributed cost. Years ago machines 
were bought, the cost of which now shows as a yearly depreciation. If there is 
no alternative use of the machines, the depreciation must be regarded as a 
common cost. 

With these possible changes in mind, a recosting of products B and E has been made 
in Exhibit 2.6. From this calculation we can see that both products give a surplus over 
and above those costs that are traceable to the products. This surplus is called the 
products' contribution to profit. If there are no other alternatives, it would be unwise 
to cancel products B and E despite the "obvious loss 11 according to Exhibit 2.5. 
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Traceable costs; 
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Operators' wages 
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traceable costs 
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265 
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Exhibit 2.6 - Recalculations of products B and E from 
Exhibit 2.5 using only traceable costs. 
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Let us have a look at the labour cost for supervisors. We found that when products 
B and were the cost objectives, supervisory salaries were treated as a common cost. 
Changing perspective and making the whole department the cost objective would turn the 
supervisory salaries into a traceable cost. This example highlights a very important 
characteristic of this cost pair; a certain cost may very well for one cost objective be 
characterized as a traceable cost, but for another cost objective the same cost may become 
a common cost. In other words, it is the defining of the cost objective that decides whether 
a cost is traceable or common. Careful defining of the cost objective becomes a crucial 
task when using this cost pair. 

2,4 Direct and indirect costs 

The cost pair of direct and indirect costs will be found in the accounting system. 
It is of very limited use in profitability decisions. But the problem is how to find 
valid cost estimates in a particular situation. One source of information is the 
accounting system. Cost figures, taken from this system, might sometimes be the only way 
to get a cost estimate even if those are often constructed for highly generalized purposes. 

In the accounting system the products usually are cost objectives. All costs that 
can be directly traced to such a cost objective are direct costs. Examples of direct 
costs are raw material, labour costs and sales commissions. Direct costs are traceable 
to the cost objective (Exhibit 2.5). One would expect these two concepts - direct costs 
and traceable costs - to be synonyms. But this is not the case! Direct costs are all 
those costs which the accountant has chosen to treat as directly traceable. Obviously, 
then, indirect costs are those costs which the accountant has chosen to treat as indirect 
relative to a certain cost objective. Supervisory salaries (Exhibit 2.5) are usually not 
directly traceable to one product and therefore treated as indirect costs. Rent paid for 
an office, depreciation of factory buildings, and salaries to the management are other 
examples of costs that the accountant treats as indirect costs. 

It is important to notice the stress that has been put here on the word 'treat'. 
In the general accounting system it is impossible to identify every single cost in such 
a way that makes it possible to classify the nature of the cost for different situations. 
There are thousands of small items used in production and distribution of goods; pencils, 
erasers, staples, paper clips, lubricating oil, lubricating cans and various minor 
tools, to mention but a lew. There are services required like electric power, heating, 
telephone calls, transportation, mail services, insurance. It is obvious that it would 
be too tedious to trace such costs to individual cost objectives. Instead the accounting 
system is built up in such a way that fairly good estimates will be achieved for each final 
cost objective. This may be carried out as shown in Exhibit 2.7* Costs that are directly 
traceable to the cost, objective will be directly applied. Indirect costs will first be 
allocated to different cost centres. Such cost centres may be production or service units. 
From these cost centres, indirect costs are applied to the cost objectives. 



- 13 - 



Direct costs 






Cost objec- 
tive to 
bear the 
costs 




Raw materials 


Semi-manufactured goods 
Labour costs 


Dii 
apf 


-ectly 
>lied 








Indirect 


Indirect costs 


Cost centre 
for collec- 
tion of in- 
direct costs 




Supervisory sa- 
laries 
Administrative 
expenses 
Factory overhead 


Cost 
allo- 
cation 




ly app- 
lied 





Exhibit 2.7 - Applying direct and indirect costs to cost objectives. 



2, 5 Opportunity costs and outlay costs 

To classify costs as either opportunity costs or outlay costs means focusing the 
nature of sacrifice. Perhaps the most natural way to measure the sacrifice for a certain 
activity is to find out how much one has to pay somebody (a worker, another company or 
an agency of any kind). Wages or salaries, raw materials and services paid are all 
examples of outlay costs, i.e. costs measured by t.he amount of money paid. 

But there is a different way of measuring the sacrifice made, namely to see what 
the company has LO refrain from by choosing a certain course of action. If a worker is 
used for activity A, we can often find our how much we have to refrain from, when we do not 
use him for activity B. Instead of measuring r he labour cost of activity A as the wage 
actually paid to the worker, we can measure the sacrifice in performing activity A as the 
foregone net earnings by not letting him perform activity B. The cost measured in this 
way is called the opportunity cost. 

A taxi-driver, who owns his car has been requested to drive a customer to a place 
500 km away, to wait there while the customer attends a meeting and then drive the customer 
back again* The total ride will amount to 1 000 km and the trip will take a whole day. 
The customer wants to have a binding offer before he makes up his mind. For the taxi- 
owner the problem now is to decide on the price to offer the customer. Let us simplify 
his problem so that only two types of sacrifices will be involved, namely the cost of 
gasoline and the cost of his own work. The first cost can easily be estimated as it is 
an obvious outlay cost. Knowing the price of gasoline, MU 4 per litre, and how much the 
car consumes, 0.18 litre per km, this cost will be 1 000 x 0.18 x 4, which amounts to 
MU 720 in total. But how should he estimate the "labour cost", i.e. his own work? Here the 
opportunity cost concept offers a way out* From records he knows that during this time 
of the year his average gross earnings amount to NU 804 per day and to achieve this, he 
drives at an average 183 km per day* In city-driving the average gasoline consumption 
amounts to 0.22 litres per km. With these figures he can estimate his total, net earnings 
per day: 

+ Gross earnings per day MU 804 

- Cost of gasoline per day 4x183x0.22 = MU 161 
= Net earnings per day MU 643 
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This amount, MU 643 per day, is what he, at an average, would refrain from by not 
driving as usual. This is the opportunity cost* Tf he demands MU 720 (to cover cost of 
gasoline) plus 643 (to cover what he otherwise would have earned), i.e* a total of 
MU 1 343 for this special driving, he will be equally well off as compared to "an average 
day". 

2.6 Incremental costs and sunk costs 

Making decisions in a company very often means adding new activities to those 
previously performed. To perform the new activity, e.g. taking up a new product, means 
that two types of resources will be used* Perhaps a new machine must be bought and a new 
operator employed. This means that the decision will incur added costs, and these costs 
are termed incremental cosls. However, the machine also demands space in the factory. If 
there is free space on the factory lloor, and there is no alternative use of this space, 
the cost of using it is zero. We term this cost a sunk cost.. This will be discussed 
further with A number of examples in later chapters. 

2. 7 Sawmill problems and solutions 
2.7.1 Problems 

(a) Give some examples ol variable and fixed costs in a sawmill. Comment also 
on what kind of variability different costs might have and their degree of 
fixedness and/or reversibility. 

(b) In the discussion on "traceable and common costs" an example was given for 
five products (cf Exhibit 2.5 and 2.6). 

Consider the various dimensions of sawn timber as different products. 

Carry out a study for a sawmill, similar to the one referred to above, under 

the assumption that one or more of the products might be unprofitable. The 

main question is: What costs in this situation will be regarded as traceable 

costs? 

(c) A company is divided into t.wo separate production units - the sawmill and 
the planing mill. Both units have the same, overall management. 

How would you classify the administrative cost for this company? 

(d) In our company the raw materials, of the planing mill are all taken from the 
company's own sawmill. The sawmill sells some 70 percent of its production 
on the open market* The remaining 30 percent is used in the planing mill. 
The management has to decide on the internal price of the sawn timber. Use 
the conceptual framework presented in this chapter to discuss different 
ways of pricing the internally delivered sawn timber. 

Hints; The sawmill can sell its total production of sawn timber on the open 

market because demand is high. From a principle point of view, it 

is also possible for the planing mill to buy sawn timber from open 
market suppliers. 
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2*7.2 Solutions 

(a) In scrutinizing the cost structure of a sawmill - or any other industry - one finds 

very few costs that easily and indisputably can be classified as proportional, 

variable costs. Either costs are variable, but degree of variability Is difficult 
to assess, or they are fixed* 

One example of a proportional, variable cost is the sales commission paid to an 
outside agent* If the agent's commission is the same regardless of how much he 
sells, the total commission cost will grow at a constant rate, when the sales 
volume increases. 

In product calculations, the cost of raw materials is often used as an example of 
a variable cost, but this cost cannot be treated as a proportional, variable cost 

under all circumstances* For sawmills raw materials cost should in most cases be 
classified as a progressive, variable cost. As the raw material accounts for a 
considerable part of the total cost of sawn timber, misjudging this cost can be 
extremely expensive. A typical cost curve for the sawmill's raw materials is shown 
in Exhibit 2.8 below. 



MU 




B 



Units 



Exhibit 2.8 - A typical log cost cu*ve. 



Assume this sawmill has a normal production of A units per year but a total capacity 
of C units* If the demand should increase during one year to C units, it is 
tempting to try to meet the demand. However, we will find that the unit cost of logs 
increases sharply. Reasonable increases in relation to normal activity, let us say 
up to B units, will perhaps not change the unit cost too much, but marginal 
quantifies always do. The danger is that we never discover the increase in log 
costs. If we use average figures for the whole period, small, high-priced 
quantities will not be observed. There are no costs in the sawmill that differ 
from costs usually found in other industries. As an example of an important cost 
that is often fixed, let us take labour costs. There are many ways of paying a 
worker, so we will consider one of these: a fixed monthly wage. With a strong trade 
union, there are very few possibilities of modifying total labour cost, e.g. in 
connection with a short recession. 
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Decreasing sales means in many cases that the labour force will be occupied 
with repair and maintenance work and labour costs will remain at the same level. 
The process structure in the sawmill industry also means that either everybody 
works or they do not. As compared to a mechanical workshop with 10 lathes, the 
situation is different. It is possible to stop two lathes and temporarily 
dismiss their operators. In a sawmill it is more difficult to cut down the 
activity by a certain percentage, even though it is possible, e.g. by stopping 
the whole production one day a week. Labour costs in the sawmill industry 
have a tendency to remain unchanged, when the activity level of the company 
goes down during short periods of time. 

(b) The decision to be taken in this kind of problem is to find both traceable 
revenues and traceable expenses for all products sold. There are many 

costs that the sawmill incurs whether it sells its products or not. In the short- 
term planning, machinery, buildings, forklift trucks and administration are 
examples of costs that the sawmill has under all circumstances. We refer to 
such costs as common costs, and we do not take them into consideration for 
single product calculation. 

For other industries, such costs as direct labour and raw materials can be 
classified as traceable costs. If management chooses to stop production for 
a certain product, these costs will disappear. Cost of labour in a sawmill 
cannot be reduced that easily. If we decide not to produce certain dimensions, 
we still need all production operators for the remaining products. This cuts 
out labour costs as a traceable cost for the sawmill and turns it into a 
common cost. 

Scrutinizing the raw materials cost gives a similar result. Whatever 
dimensions - profitable or non-profitable - the sawmill produces, the raw 
materials cost will be approximately the same. If smaller dimensions like 
19x75 or 19x100 turn out to be unprofitable, the sawmill still has to buy the 
whole log in order to get hold of the material for the profitable part of the 
production. It is impossible to buy exactly what is needed for each and 
every single product (dimension). This turns the raw materials cost into a 
variable, common cost. The sawmill's situation is not unique but fairly 
unusual. For all industries facing this situation, profitability assessment 
for single products is a difficult problem* 

(c) There are many possibilities of classifying "administrative costs". In the 
first place, administrative costs are fixed costs within the relevant range of 
the whole company. Secondly, these costs should be classified as common costs 
for both the sawmill and the planing mill. There are few, if any possibilities 

of allocating these costs between the two units. But, of course, the company will, 
in its product calculation, allocate these costs to both units, e.g. in relation 
to their respective sales volume. 

(d) In this problem a choice will be made between an outlay cost and an opportunity 
cost in order to estimate the sacrifice made by the sawmill. After having 
chosen the cost concept, company management has to estimate the size of the 
sacrifice. 

Choosing an outlay cost means that the company estimates what expenses accrue 
from producing one cubic metre of sawn timber. The estimate will contain cost 
of raw materials, labour and a number of indirect production costs. 
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Most probably this outlay cost will also contain capital costs, e.g. deprecia- 
tion costs. 

Choosing the other option, i.e. the opportunity cost concept, means estimating 

what the sawmill has to refrain from when delivering one m"* of sawn timber 

to the planing mill. Assume the following data to be valid during the period: 

3 
Open market price of sawn timber MU 900 per m 

Sales commission, 47o MU 36 per m 

Transportation cost from the 

sawmill to the customer MU 8 per m 

Total cost (of production and 

administration, except sales 

commission and transportation 

costs) MU 700 per m 

Choosing the outlay cost concept moans that the sawmill unit will fix the 
internal price of sawn timber at MU 700 per m . 

Choosing the opportunity cost concept (cf.the taxi-driver's problem in 
section 2.5) gives rise to the following calculations: 

Market price of sawn timber MU 900 per m 

Less: Sales commission MU 36 

3 
Transportation costs MU 8 MU 44 per m 

Opportunity cost MU 856 per m 

There is quite a difference between the internal price, as estimated in 
these two different ways. But if_ there is a real market demand for sawn 
timber, large enough to cover the total production, then the opportunity 
cost concept is the only way to estimate the real sacrifice (cost) made by 
the sawmill. If, at the same time, there are possibilities for the planing 
mill to buy whatever it needs of sawn timber from outside suppliers, the 
opportunity cost will direct the planing mill manager in a correct way. If 
he can find sawn timber in the open market at a lower price than the sawmill's 
opportunity cost, the whole company will benefit from buying this timber. 
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3. THE SHORT-TERM PROFIT PLANNING 

3.1 Company objectives 

All companies must have one or more objectives in order to get a guideline for their 
performance. Textbooks in managerial economics sometimes state "the long-run profit maximize 
tion" as the one and only goal of the company. But this is a too simplified description of 
company objectives. As a matter of fact, business companies do not have one single goal. 
Instead, one finds that there usually is a goal structure consisting of both long-term and 
short-term, operational goals. One also finds that there are many different kinds of goals - 
economic goals, social goals, political goals and so forth. But within this overall goal 
structure of the company, there will always be some indications in every company that "profit 
maximization" is at least part of the goalsetting process. 

3.2 The breakeven chart 

In short-term profit planning one has to consider both revenues and expenses during 
the planning period. Both revenues and expenses are directly connected with the production 
and sales volume. Revenues and expenses always change with volume in one way or another, 
although in different patterns, -^ This is shown in the so-called breakeven chart. 

Exhibit 3.1 shows the breakeven chart for a company in two different ways, with the 
following values of. sales price and expenses: 

Unit Sales price MU 8 

Unit variable expense MU 3 

Fixed expenses MU 2400 

The company's fixed expenses are shown by a horizontal line at MU 2400. On top of 
these expenses we find the variable expenses, which together with the fixed expenses show 
the total expenses. 

Supposing the company's total sales are 900 units, its total expenses amount to: 

3 x 900 + 2400 - 5100 

and, are shown by the upwards sloping line starting at MU 2400 with zero sales volume. 

If we define profit as the difference between total revenues and total costs, the company f s 

profit for 900 units will be: 

Profit at 900 units = 8 x 900 - [3 x 900 + 2400] = 2100 

This value is also shown in our graph as the difference between sales revenues and the total 
expenses. 



I/ In this context we speak of "revenues" and "expenses". These terms mean roughly the 

same as "income" and "costs", and these are sometimes used interchangeably in this paper, 
In the breakeven analysis the terms "revenues" and "expenses" are preferred. 
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Exhibit 3.1 - The breakeven chart with two different ways of plotting 
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Estimating the breakeven volume is of great importance. We define the company's 
breakeven volume as the volume needed to cover total expenses. Let X be the breakeven 
volume and let all other variables take on the same values as before. We then get: 

8X = 3X + 2400 
(total sales reve- (total expenses at 
nues at rhe break- the breakeven vol- 
even volume) ume) 

Solving for X gives us the breakeven volume as: 

X = 480 units 

The intersection between the sales revenues and the total expenses is a point in the 
diagram called the breakeven point or the zero profit point , and the breakeven volume 
always corresponds directly to this point. 

The importance of the breakeven volume is obvious as this is the lowest acceptable 
volume. As is shown in the lower half of Exhibit 3.1, the -company runs at a net loss to 
the left of the breakeven volume. To the right of this volume, the company's net income 
starts growing. 

3.3 Breakeven assumptions 

In some textbooks the breakeven chart is presented in the same way as in the previous 
section. There are, however, a number of assumptions that underlie the breakeven chart. 

First of all, there is a dispute about linearity versus non-linearity. In Exhibit 
3.1 both the unit price of the product and the variable expenses were supposed to increase 
proportionally. However, for rhe majority of business companies, the sum of variable costs 
(or expenses) will include components growing progressively and/or degressively . The more 
such components are included and the higher the values of these components are, the less 
accurate the breakeven study becomes. 

The* breakeven chart as presented in Exhibit 3.1 covers the whole range from zero 
to 900 units. For reasonably short periods of time some fixed costs might remain fixed, 
even with considerable changes in volume, but over the whole range we will get a number 
of step-fixed costs that will change the fixed cost curve. Over the whole range also the 
sales revenues and the variable expenses will look different. In order to simplify, when 
a wide range of volume is studied, it is customary to cut off a part of the chart along 
the volume axis. This part is called the relevant range. (Cf. Section 2.2, supervisory 
salaries in Exhibit 2.4). The narrower the relevant range is made, the more trustworthy - 
all other things being equal- the analysis will become. 

There are also other assumptions behind the breakeven chart* Volume is considered 
to be the one and only independent variable, but the cost efficiency of the company might 
vary with other factors also* Different production methods, variations in work hours, 
fluctuations in sales and production during the year and so on are all examples of 
possible cost influencers that are usually not considered in the breakeven analysis* 

3.4 Breakeven analyses and step-fixed costs 

In Exhibit 3.2 fixed and variable expenses of the company have been plotted for the 
whole volume range. We assume that the volume interval from A to B can be considered the 
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relevant range. In deciding on range limits we have considered production capacity, market 
demands, the smallest volume that can be accepted without reducing the present labour force 
and so on. 



MU 



variable expenses in the relevant range 



= step-fixed expenses 




.A B Units 

Exhibit '6.2 The breakeven chart for the relevant range from A to B 



The relevant range as in Exhibit 3.3 shows a rather complicated cost structure. 
Most of the so-called "fixed expenses" often turn out to be step-fixed. For limited 
relevant ranges and during short periods of time, there are always some indisputably fixed 
expenses. Administrative salaries and depreciations can serve as examples of such fixed 
expenses. 

Although we choose to study a limited volume range, we end up in a fairly complicated 
situation due to the step-fixed nature of the fixed cosrs. Showing revenues and expenses 
in a graph is not a practical way of solving problems* There is a need for a simple, 
mathematical model that also covers the step-fixed functions. Consider the following 
example : 
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The cost figures given for this example can be explained in the following way. 
Costs of production (machine operators' wages, depreciation, etc.) amount to MU 60 000, 
allowing a production of 100 000 units. Increased production above 100 000 units is 
followed by a cost increase of MU 30 000, totalling MU 90 000* The production capacity 
will then exceed the most optimistic forecasts of company demand, which will then become 
a bottleneck. 

It has been considered necessary to support personal selling by advertising. 
Experience shows that, the company can sell up to 80 000 units without extra support. 
Advertising for MU 25 000 will increase the quantity sold up to 140 000 units. Above 
that volume another MU 35 000 are needed to stimulate demand. 

Selling and administrative costs amount to MU 40 000* These costs are totally 
fixed for varying production volumes. 

It is assumed that both sales revenues and variable expenses are proportional to 
the volume. The following estimates have been made. 

Sales revenues MU 2,00 per unit 

Variable expenses MU 0.70 per unit 

Contribution margin MU 1.30 per unit 

In other words, each unit will contribute MU 1.30 to cover fixed expenses. This 

unit contribution will remain unchanged regardless of how many products the company sells. 

The problem has been shown graphically in Exhibit 3.4. In this example we have 
refrained from picking out a relevant range. Instead we study the whole range with the 
aim of choosing a relevant range later. From the graph we can see what might be called 
ihe decision-maker's dilemma. Due to the step-fixed nature of some of the company's 
costs, the sales revenue function intersects with the total expenses function repeatedly 
giving rise not to one but a series of breakeven volumes. If we are in the net income 
area No. 3 (NIA/3), advertising for another MU 35 000 means that the increase in sales 
volume must, be large enough to cover not only breakeven volume No. 4 (BEV/4) but also exceed 
the profit gained in NIA/3. However, if the new sales volume just barely passes 140 000 
units, the decision to increase advertising might throw the company from a net income area 
into a net loss area - in this case from NIA/3 into NLA/4. In fact, every expansion in a 
company involves such a risk. 

There are many ways in which we can use the breakeven analysis. The model helps in 
answering many questions. To give a few examples: 

1. How profitable is the company's present performance? 

2* What happens to profit, if another machine is purchased in order to expand 
production volume? 

3. Can company profitability be enhanced by a change - upwards or downwards (!) - 
in sales volume? If so, which of the two possibilities is the more profitable? 

The graphical tool, though, is too awkward. As was pointed out earlier, there is 
a need for a simple mathematical model. As long as both revenues and variable expenses 
are proportional r.o volume changes, only the step-fixed expenses create a calculating 
problem. These expenses, however, can easily be dealt with. All that is needed is an 
estimate of the fixed expenses for all possible volumes* First we calculate fixed expenses 
for different volumes* 
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Exhibit 3.4 The breakeven chart with step-fixed expenses 
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Having this cost structure, we can estimate the different breakeven volumes. 
This might be a breakeven volume in each volume range. From Exhibit 3,4 we know that 
in this example each range? has its own breakeven volume. If we denote the breakeven 
volume of the i ; t :\\ range with BEV/i, we find these volumes by equalizing total revenues 
with total expenses. Using the contribution margin, i.e. unit revenue minus unit variable 
expenses we get : 



(2.00 - 0.70) 

(2*00 - 0.70) 

(2.00 - 0.70) 

(2.00 - 0,70) 



(BEV/1) - 100 000 = (1) 

(BEV/2) - 125 000 - (2) 

(BEV/3) - 155 000 = (3) 

(BEV/4) - 190 000 = (4) 
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Solving (1) through (4) we find the respective breakeven volumes as: 

BEV/1 - 76 923 units 

BEV/2 = 96 154 units 

BEV/3 = 119 231 units 

BEV/4 = 146 154 units 

Let us also find out how large a volume is needed to get a profit of at least 
MU 15 000. The only way to solve this problem is to study each volume range separately. 
If we denote the volume needed to get the desired profit from volume range i by X., we 
get the following expression: - 

(2.00 - 070) X 1 - 100 000 - 1 5 000 (5) 

This stated in words means: The contribution margin times the volume reduced by 
fixed expenses gives a profit of MU 15 000, Solving (5) gives X- - 88 462 units. But the 
first volume range covers only up to 80 000 units. Thereafter, Tixed expenses take on a 
higher value. This means that it is impossible to get such a high profit within the first 
volume range. Instead, we have t o t ry with volume range 2. Denoting the needed volume 
by X2 an< ^ changing the fixed expenses value gives: 

(2,00 - 0.70) X 2 - 125 000 - 15 000 (6) 

Solving (6) gives Xj = 107 692 units. Once again, we get an answer out side the volume 

range for which the~fixcd expenses are valid. Thus, we have to climb one step further on 

the volume axis, finding volume - X 3 - that gives the desired profit without violating 
the constraints, ~ 

(2.00 - 0.70) X 3 - 155 000 = 15 000 (7) 

Solving (7) gives X 3 = 130 769 units. 
3. 5 Breakeven analyses and linearity changes 

So far we have considered sales revenues and variable expenses as strictly propor- 
tional. In practice this assumption often makes the problem too simplified. Both may 
change with changed volumes. As longaswe get a contribution margin that is positive, 
increased sales volumes should improve company profit. However, there are many pitfalls. 
We. will study two of them. 

Usually sales revenues sooner or later start growing degressively and variable 
expenses start taking on a progressive increase. It is always possible to increase sales 
by lowering prices* When sales volume increases, production volume must follow. However, 
an expansion will most probably create increases in variable expenses. Labour costs might 
change, costs of raw materials may show a progressive increase, transportation costs may 
increase as a result of higher volume and so on. The effect of expansive thinking 
might be an increased sales volume but with reduced profit. The economists usually 
describe this as shown in Exhibit 3.5. 

At first, total revenues increase more than total expenses do. But soon the 
reversed process occurs. The increase in revenues is reduced and the expenses are further 
increased. This gives us two Intersection points and, thereby, two breakeven volumes. 
As long as production volume is to the left of BEV/L, the company must strive for increased 
production. Obviously, optimal production volume is where the distance between the sales 
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revenues and the total expenses functions is as large as possible. Every deviation - in 
either direction - from this volume creates a lower profit. This volume, therefore, is 
called the optimal production volume* Increasing production (and sales) means that sooner 
or later the company will pass a new breakeven volume - BEV/U - to the right of which is 
a net loss area. 
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Exhibir 3.5 The economists breakeven chart 



In practice we do not believe that we will find the optimal production volume. 
The model, however, reflects reality and, thereby, also has a certain value. The manager 
should realize that he cannot expect the same proportional change in revenues and expenses. 
However, there are no simple tools that can help us analyse the change in profitability 
that various decisions give rise to. For a running company changes in these functions are 
interactions of hundreds of more or less important single decisions. 

Within the relevant volume range the business manager might find at least approximate 
shapes of his various functions. Perhaps his revenues and expenses will not take on the 
smoothed curveshape of the economist's breakeven chart. The manager will rather find 
that the slopes change frequently as is shown in Exhibit 3.6. Due to the difficulty in 
finding relevant data, he will be forced to accept approximate estimations of revenues 
and - above all - expenses. Many managers consider their cost calculation very difficult, 
but it is better to use a rough estimate than to refrain from even trying. 
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Exhibit 3*6 The business manager 1 s breakeven chart 
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4* BUDGETING IN SAWMILLS 
4* 1 Budgets and budgetary control 

There are many ways of classifying a budget. A budget can be defined as a quantified 
compilation, of the company's planned actions for the budget period. For every budget 
period, there are usually a number of plans about what to produce in what quantities and 
for what markets, staff needed and with what qualifications* The overall aim of the 
budget is to quant ify such plans, to compile all estimations made and to control the 
feasibility of different plans. The result of these activities will be a master budget. 

A master budget will consist of a series of sub-budgets. A simple, annual budgeting 
system is shown in Exhibit 4.1. The starting point of the work is to forecast the demand 
for the year. Estimated sales figures will show how much the company needs to produce, 
which in its turn derides labour and staff needs. The compilation of sub-budgets into a 
master budget is a rather tedious co-ordination task. 



-. I Co-ordination be- i^^^. 
I tween subunits J I 
, I ----------- 1 | 



I 



Sales Budget 



I 



Production Budget 



Labour and Staff Budget 



Financial Budget 



I 



1 

I 




Company 

Maet-Ar 


1 


1*1 a 5 u?r 

Budget 





Exhibit 4.1 Example of a simple, annual budgetary system 



The budget is an important tool in running the company, 
summarizes some important aspects of budgeting. 



The following quotation 



Budgets formulate expected performance; they express managerial 
targets. Without such targets, operations lack direction, problems 
are not foreseen, results lack meaning, and the implications for 
future policies are dwarfed by the pressure of the present. The 
planning role of all levels of management should be accentuated 
and enlarged by a budgetary system. Managers will be compelled to 
look ahead and will be ready for changing conditions. This forced 
planning is by far the greatest contribution of budgeting to manage- 
ment * (Horngren, Charles T. , ed. Cost Accounting. A Managerial 
Emphasis, Prentice/Hall International editions, Englewood Cliffs, 
N.J., 1982). 
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4,2 Budgeting sales revenues 

4.2.1 The overall problem 

When budgeting sales revenues at least three aspects should be considered: 

1. The price-setting system. 

2. Market demand for various products* 
3* Possible prices that can be achieved* 

The price setting system can, roughly speaking, be of two kinds. Either the saw- 
mill works in an environment, where price setting is completely free or in some kind of 
price regulation system. 

Prices should be set in such a way that the sawmill will maximize its profit* 
We no longer believe in finding an optimal price, but, of course, we should pay 
attention to revenues and expenses in a way that improves the situation. In trying to 
create as large a profit as possible, we should be aware of two common mistakes. 

Firstly, sales volumes or sale revenues as yardsticks for performance cannot be 
substituted for profit measurements* A look at Exhibit 3.5 proves the statement. At 
BEV/U both sales volume and sales revenues are higher than at the optimum volume, but 
the company's profit is lower. True, we will never be able to plot down this curve for 
our sawmill, but the model still reflects reality. 

Secondly, we must stop believing in cost calculations as price-setting tools. The 
customer does not ask for the supplier's costs* The one and only interest of the customer 
is how competitive the supplier's price is. All other things being equal, the customer, 
in choosing between products from different suppliers, buys the one that is cheapest! 
The view taken here is, therefore, that the aim of product calculations is not to get a 
basis for product pricing. Instead the reversed process should be emphasized; the primary 
task is to price the product and then study whether the product is profitable or not. 

4.2.2 Forecasting procedures and techniques 

If a manager is free to determine product prices, he must consider market prices as 
the starting point. The prices customers are willing to pay depend, inter alia, on such 
factors as: 

1. The overall competitive situation in different markets* 

2* The company's own offerings - quality and special features of its products, 
terms of delivery, terms of credit and so forth. 

3* Price sensitivity of customers. 

Judging these and similar factors is always important in pricing* Depending on 
prices chosen we will get different sales volumes and, thereby, variations in company 
costs. Our job is to try to find prices that will give an expected profit that is as 
high as possible* The interaction between prices - and their effects on sales volumes - 
and costs must be carefully analyzed* 
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When studying marker demand we need a forecasting technique. One or more of the 
following techniques can then be used. 

1* Sales staff judgements 

Using the knowledge of the company's own sales staff is perhaps the most common 
technique used in sales forecasting. Company salesmen are familiar with both 
customer wishes and the company's own product assortment. 

2. Internal and/or external expert judgements 

This way of forecasting means using knowledge both inside and outside the 
company. Company executives outside the sales staff might have other views 
than the sales manager. It might also be valuable to get expert opinions from 
people in various trade and industry associations. 

3. Statistical demand analysis 

Statistical approaches vary from relatively simple trend analyses to a variety 
of cause-effect studies. These techniques are usually part of the forecasting 
procedures of large companies. 

4.3 The sales revenues of the sawmill 

The produce of the sawmill can be studied in different ways. One is to consider, 
for each species, the output as one, single product * sawn timber - plus two by-products 
- chips or slabs and sawdust. Another way is to consider the output as an assortment of 
products. In that case, quality, dimensions, and lengths are put in to split up the 
assortment into a number of individual products. For a sawmill sawing 3 species of wood 
in 20 different dimensions, 15 various lengths, and 7 separable qualities, the total number 
of products will amount to 6 300. The addition of the two by-products 'does, in this case, 
not increase the complexity very much* 

A look at how sawmills budget sales revenues and expenses indicates that the first 
method is the most frequently used. One often finds, especially for small sawmills, that 
one single average estimation is used for both revenues and expenses. 

The opposite way, considering all possible products, is not feasible. Most often 
only a few combinations of dimension and quality, all having the same sales price per m 
for all lengths are used. To budget sales revenues for all possible combinations would 
mean considerable extra work but with little or no information of value. At the same 
time, a simple, overall average figure does not suffice. Therefore, we have to find a 
compromise taking the following aspects into consideration: 

1. The value of added information should exceed the extra cost of data collection. 

2. The added Information should be of practical use In directing sales efforts 
and/or production scheduling. 

The need for separating various outputs from each other In the sales budget depends 
on many factors. Most probably, this need differs heavily from one sawmill Co another. 
Small sawmills, perhaps with only local demand, may find that an average estimate of sales 
revenues per m 3 of sawn timber for all finished goods will suffice. Most often, however, the 
sawmill will benefit from a more detailed budgeting. Sales prices might vary between 
different markets, export prices might differ from domestic prices and so forth. 
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Before compiling the sales budget, we have to study the situation Cor the budget 
year* We must answer at least the following questions: 

1. How will demand fluctuate during the budget year? 

2. With what certainty can demand be predicted? 

3. What are the expected prices for: 

a* Different dimensions for each species? 

b. Different qualities for each species? 

c. Different dimensions and qualities for various markets? 

4. Does expected log supply meet demand fluctuations? 

5* Does expected log supply fluctuate in such a way that the production might be 
jeopardized? 

Before we look more closely into the sales budget, the treatment of the by-products 
must be commented on. Many sawmills take up sales revenues from their by-products on the 
budget's revenue side. Nevertheless, barks, chips, slabs, and sawdust are all genuine by- 
product s , i.e* output from rhe sawing process that cannot be dealt with as separate products 
It is not possible ro trace all costs of handling these by-products. The handling cost 
will be part of the overall costs of rhe sawmill, and only a minor part of these costs 
can be indisputably traced to the by-products. In such a case the most logical treatment 
of their sales revenues is ro deduct, these revenues from rhe sawmill's expenses* This will 
be referred to in section 4,4.2. 

Let us introduce our model company, which is a sawmill in a tropical country. The 
production equipment consists of two frame saws. The sawmill has at most produced some 
11 200 m (without overtime) during a year. The theoretical capacity of the frames is, 
according ro the manufacturer, some 20 000 nr. The company saws two species, which we 
will call Species A and Species B* We will use this sawmill as a model company throughout 
this paper with one exception only. 

For the nexr year, management has estimated the demand for both species* The market 
is such that the management has decided to work with single average prices for each species. 
Management has arrived at rhe sales budget presented in Exhibit 4.2 For each species, 
yearly sales have been estimated (first row) to 6 000 m 3 of sawn timber for Species A and 
4 000 m 3 for Species B. With an average price of MU 900 and MU 850 respectively for the 
two species, the company will have a total cash inflow over the year of MU 8 800 000 
(5 400 000 i 3 400 000). The cash inflow is also shown month by month, which is important 
for the company's cash flow planning. As can be seen, the monthly demand fluctuates 
during the year with a minimum of 400 and 250 m and a maximum of 600 and 400 for Species 
A and B respectively. 

Forecasting sales for various months reduces the risk of not being able to meet 
demand. If demand is not met the sawmill loses, in principle, sales revenues minus the 
cost of raw material and some other minor costs. However, almost all othercosts will re- 
main unchanged. 
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The sales budget is an important tool in planning the production over the year. 
It helps the manager in planning things like: 

1* Raw material purchases over a period. 

2. The size of buffer stocks. 

3. The total production schedule taking into account the choice between overtime 
production and production for stock. 

4. The suitable time for repair and maintenance. 

The sales budget Is a pre-requisite for the cash flow planning. This is especially 
important for sawmills, as raw material purchases and sales are often unevenly spread over 
the year. 

Finally an annual budget subdivided into months is the manager's tool for control 
and correction purposes. 

4.4 Budgeting short-term expenses 

4.4,1 The sawmill's cost centres 

In some aspects sawmill ing is a fairly simple type of industry. In most manu- 
facturing industries, production flow is divided into departments and sub-departments, 
and each unit is separately treated in both budgeting and calculating product costs. 
These separate estimations are then brought together into one overall cost estimation for 
each product . 

The main purpose in this section is to improve the sawmill's budgeting and cost 
control. For this reason the sawmill's operations will be divided into three functions 
as described in Exhibit 4.3 

Although a common way of sawmill budgeting is to use overall average figures (cost 
per m of sawn timber), there are a number of reasons for acquiring more detailed informa- 
tion on what kinds of costs the sawmill has and where in production or distribution these 
costs accrue. Let us look at some of the more important rationales for budgeting and costing. 

Studying cost influencing activities helps to discover sacrifices made in produc- 
tion and distribution. The most important sacrifice that is usually overlooked is the 
cost of storing. 

A systematic analysis of where costs accrue is the only way to get a proper cost 
estimation for various outputs. The need for a systematic approach varies from one saw- 
mill to another. A small sawmill producing only sawn timber has a quite different costing 
situation as compared to a large sawmill producing sawn timber, planed boards, and various 
kinds of wood products, perhaps for different markets. 

Information is a pre-requisite for managerial control. If somebody is given a 
certain responsibility, he must also be equipped with proper tools for guidance and 
performance control. Take as an example costs for repair and maintenance. This can be 
treated as an overall cost for the whole sawmill* However, not budgeting costs of this 
kind for different parts of the sawmill means that the manager cannot control where costs 
accrue. With a proper budget each supervisor should know what is expected of him, how 
much he has consumed of his budget, and if and when it is time to point out that he can no 
longer keep costs within the budget* This in turn probably indicates that there is some- 
thing wrong, thus giving the management the possibility to react in time. 
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4.4.2 Budgeting log costs - integrated company 

In this section we will deal with budgeting costs of logs in a sawmill, and thereby 
we have to decide how to handle the by-products of the sawmill. We will discuss two 
different methods used in practice. To show why one method is superior to the other, we 
have to bring a planing mill into the picture. In this section we do not refer to our 
model company. 

Budgeting log costs is a controversial issue. They can be estimated gross, i.e. 
as the actual cost paid for purchased logs. In this case revenues from by-products are 
put on the revenue side of the budget. The other way is to estimate log cost net , i.e. 
as the actual cost paid for logs less revenues from by-products. The following figures 
arc all assumed estimates per m^ of sawn timber, i/ 

Specification MU/m 3 

Sawn timber, average sales price 1 000 

Revenues from by-products 200 

Log costs 500 

Sum of all other costs except direct, 400 
traceable selling costs 

The two types of cost calculations have been shown in Exhibit 4.4. However, the 
gross method shows total revenues of MU 1 200 while the net method gives MU 1 000. The saim 
difference, MU 200, is also shown on the expenses side of the income statement. Both 
methods give the same profit per nr of sawn timber, i.e. MU 300. 

Adding revenues from by-products on one side of the income statement (gross method) 
or deducting them from the other side (net method) might be viewed as a quarrel about 
nothing, but, in fact, the choice of method is a matter of avoiding pitfalls in estimating 
the result of various profit centres within the sawmill. Let us assume that there is also 
a planing mill within the company. For this profit centre, the following figures are 
assumed: 

Specification MU/m 3 of 

planed boards 

Planed boards, average sales price 1 500 

Revenues from by-products of the 50 

planing mill 
Sum of all other costs accruing in 550 

the planing mill 

If the sawmill and the planing mill are regarded as two different profit centres, 
we get various profits in these two centres depending on what cost, estimating method is 
used. 



I/ Direct, traceable selling costs/nr have been excluded for simplification purposes. 
They will be brought into the picture later on. 
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Specification 



Figures in MU/m3 of sawn 
timber 

Gross method Net method 





+ Revenues , sawn timber 


1 000 


1 000 


+ Revenues, by-products 


200 





* Total revenues 


1 200 


1 000 


+ Actual log costs, gross 


500 


500 


- Revenues from by-products 




200 


= Actual log costs, net 




300 


+ Sum of all other costs excl. 
of direct selling costs 


400 


400 


= Total costs excl. of direct 
selling costs 


== 1SQ 


== Z2Q 



Profit analysis 
+ Total revenues 

- Total costs excl. of direct 
selling costs 

= Net profit per m3 before de- 
duction of selling costs 



1 200 
900 



1 000 
700 



Exhibit 4.4 Comparison between the gross and the net method in estimating log costs per 
m of sawn timber. 



Let us assume the following production figures: 

Specif icat ion 
Sawmill production: 



Planing mill production of planed 
boards 



m 



Sales of sawn timber on the open 7 000 

market 

Internal deliveries to the company's 3 000 

own planing mil 1 



2 650 



The planing mill's recovery is estimated to 85 percent of sawn timber inputs. 
Furthermore, we can assume that each or of planed boards gives 1*8 m** of by-products 
(shavings)* 

Studying the results of the two profit centres, we get the figures given in 
Exhibit 4.5. Internal deliveries from the sawmill to the planing mill have been shown on 
the revenue side, estimated at manufacturing costs. The two methods give, of course, 
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different results. The gross method shows revenues of MU 2 700 000, while the net method 
shows MU 2 100 000 for those 3 000 m^ of sawn timber internally delivered to the planing 
mill. Total costs have been estimated according to the figures used in Exhibit 4.4. The 
gross method gives a profit for the sawmill that exceeds the net method profit by 
MU 600 000. This is due to the fact that the sawmill has been credited for all revenues 
from by-products. 

Next part of Exhibit 4.5 shows the effects of the two methods on the results of the 
planing mill. Using the gross method, the planing mill will get a raw materials cost 
that is MU 600 000 higher than it gets with the net method* 

But the sawmill and the planing mill are both sub-units in the same company and 
profit will be exactly the same with both methods. However, this profit, MU 2 752 000, 
will be differently distributed, depending on what method is chosen. To choose the net 
method is important in large companies with several units, such as a sawmill, a planing 
mill, a mill for door-frames, window-frames, etc., and, perhaps, an over-the-counter sales 
unit. In this case, it is important that the net method be adopted throughout the whole 
company, because management must know how much each unit contributes to the overall profit. 
Another reason is that the net method helps motivate the staff of different units* The 
gross method obviously gives an improper advantage to the sawmill unit as compared to those 
units that internally buy sawn timber. It is important to avoid the pitfall of closing down, 
e.g. a planing mill unit due to "incorrect loss estimate 11 * In the latter case, the overall 
analysis would be extremely poor for such a decision. 

Sometimes objections against the net method are put forward because the manufacturing 
costs are not. used in the internal pricing of sawn timber. Opponents to the net methods 
like to point out that they use the opportunity _co_s_t in internal pricing^ but their 
objection is as illogical as the gross method itself. To show this, we will estimate the 
opportunity cost of sawn timber for our company itself. To do this, we have to bring the 
sawmill's direct, traceable selling costs into the picture. If these costs amount to 
MU 40 per m^ of sawn timber, we find the opportunity cost of sawn timber as: 

+ Sales price of sawn timber MU/m 3 1 000 

- Direct, traceable selling costs M 40^ 

= Opportunity cost of sawn timber M 960_ 



The opportunity cost, MU 960 per m , measures what the sawmill unit will refrain 
from by delivering internally one m 3 of sawn timber (cf. Section 2.5). To evaluate 
"the sacrifice" made by the sawmill in this way is the only logical approach, if the 
following conditions prevail: 

1. The market demand of sawn timber must be at least, equal to the production 
capacity of the sawmill* 

2. It must be possible for the planing mill to buy sawn timber from outside agents. 
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Specification * J 


Grogs method 

MU 


Net method 
MU 


Revenues from sawn timber: 


7 000 x 
3 000 x 
3 300 x 


1 000 (open market sales) 
900 (internal deliveries), 
700 (internal deliveries), 


gross method **) 2 
net method 


000 000 
700 000 


7 
2 


000 
100 


000 
000 


Revenues from by-products: 


1C 000 x 200 
Total revenues, sawmill 


11 


000 000 
700 000 








9 


100 


ooo 


Total costs 


(cf Exhibit 4.4) : 












10 000 x 
10 000 x 

Profit from 


900, gross method 
700, net method 

sawmill 


9 


000 000 


7 


r ooo 


,000 


-i, 


,m.m 


.2 


.IBB 


.222 



Revenues from planed boards i 

2 650 x 1 500*** } 3 975 000 3 975 000 
Revenues from by-products t 

4 700 x 50***** 235 000 235 000 

Total revenues, planing mill 4 210 000 4 210 ODD 

Total costs: 
Sawn timber at manufacturing costs 

1 000 x 900, gross method 2 700 000 

3 000 x 700, net method 2 100 000 

Sum of all other costs: 

2 650 x 550 1 457 500 1 457.500 
Profit from planing mill ,...S8522 ...Sil..3B9 



Profit analysis, total company 

Profit from sawmill 2 700 000 2 100 000 

Profit from planing mill 52 500 652 500 

Overall company profit iZS2!Bfi .2,2SSi.i2 l J 

*' NO account has been taken to direct, traceable selling costs of the sawmill. 

) At manufacturing costs, Internal pricing will most probably be made with the opportu- 
nity cost concept* This does not alter the difference between the gross and net methods: 1 
effects. 

*** ) One m3 of sawn timber has been assumed to give .85 m3 of planed hoards at an average over 
all dimensions, 

***) 

Assumed average figure for planing mill by-products. The sice of this figure does not in- 
fluence the analysis. 

Exhibit 4.5 Comparison between the effects of gross and net methods in estimating the 
log costs - total for integrated company 



Let us assume that these conditions have been fulfilled. The sawmill will then use the 
opportunity cost as a basis for its internal pricing. Substituting MU 900 and MU 700 
(revenues from the sawmill's internal deliveries and the raw materials cost of the planing 
mill) respectively with MU 960 gives the profit figures for the two units as shown in 
Exhibit 4.6. 
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Specification Total estimates in MU 

(equal for both methods) 



Revenues from sawn timber: 

7 000 x 1 000 (open market 7 000 000 

sales) 
3 000 x 960 (internal de- 2 880 OOP 

liveries) 

Total revenues, sawmill 9 880 000 

Total costs (net method used) : 

7 000 x 74Q*j 5 180 000 

3 000 x 700 ' 2 100 OOP 

Profit from sawmill 



Revenues from planed boards: 

2 650 x 1 500 3 975 OPP 

Total costs: 

** j 

Sawn timber, gross, 

3 000 x 960 2 880 OOP 

Revenues from by-pro- 
ducts, 4 700 x 50 - 235 OPP 

Sawn timber, net 2 645 PPO 2 645 OPP 
Sum of all other costs: 

2 650 x 550 1 457 SOP 

Loss from planing mill ~ = =li2 = QQ 



Profit analysis, total company 

Profit from sawmill 2 600 OPP 

Loss from planing mill 127 500 

Overall company profit i 



Total cost in MU/m3 has been increased by MU 4P/m3 as 
direct, traceable selling costs have been added to the 
previous cost used in Exhibits 4.4 and 4.5. For inter* 
nal deliveries the costs remain at the level MU 7PP/m3. 



**) 



In this Exhibit the net method has been used for also 
the planing mill, i.e. revenues from by-products have 
been deducted from costs of sawn timber, gross. 



Exhibit 4.6 Profit analysis for the integrated company when the opportunity cost concept 
is used for internal pricing purposes. 
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As we are now using the opportunity cost concept in estimating the internal price 
of sawn timber, there will be no difference between the gross and the net methods* However 
the opportunity cost shows that the planing mill is no longer profitable* If, on the other 
hand, we measure from the sawmill's point of view how profitable the planing mill is as 
a customer as compared to open market customers, the two methods ^ive different results as 
is shown in Exhibit 4.7, We find that the gross method gives different results per m^ for 
open market customers and for deliveries to the planing mill. Based on this, the management 
could arrive at an incorrect and economically devastating decision to close down its own 
planing mi 1 1 . 



Choosing the net method, wo find a different pattern. 



Both types of customers are 
i.e. both customer 



equally profitable, based on "the-prof it-per-m -of-sawnt imber-f igure", 
groups give a profit of MU 260 per m . This effect is important. All "customers" - 
external or internal - should be Judged in relation to their actual contribution to profit. 
Using the net method eliminates the risk of mis-judging the "internal customers". This is 
also obvious if we compare the overall profit of Exhibits 4.5 and 4,6. True, there is a 
difference in the two profit figures, but this difference is due to the traceable selling 
costs. These arc not included in Exhibit 4.5. A quick analysis gives the following result: 



Overall company profit, Exhibit 4.5 
Traceable selling costs, 40 x 7 000 

Overall company profit, Exhibit 4,6 



MU 



2 752 500 
280 000 

2 472 500 



Specification 


Figures in 


MU/m3 




Gross method 


Net method 




Open 
market 


Planing 
rnTTl 


Open 
market 


Planing 
mTTl 




custo- 




custo- 






mer^ 




mer^ 




Sawn timber revenues 


1 000 


960 


1 000 


960 


Revenues , by-products 


200 





J) 





Total revenues 


l,-i22 


==112 


!=222 


!! 


Actual log costs, gross 


500 


500 


500 


500 


Less by-product revenues 






-200 


-200 


Selling costs 


40 




40 




Sum of all other costs 


400 


400 


__fOJ^ 


400 


Total costs 


li2 


== 122 


Z42 


Z22 


Profit analysis 










+ Total revenues 


1 200 


960 


1 000 


960 


- Total costs 


940 


900 


740 


700 


= Profit/m3, sawn timber 


i!2 


=2 


i2 


i*2 



Exhibit 4.7 Comparison between the effects of the gross and the net methods in estimating 
profitability per customer group. 
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4,4.3 Budgeting total expenses of the sawmill 

Let us now return to our "model company 11 . With the sales budget as a starting point, 
our next task is to budget the company's total expenses for rhe budget year. This means to 
analyse costs ot both logs and log handling as well as costs accruing trom sawing and 
storing, selling and general administration (cf. Exhibit 4,3). 

We have, in rhe sales budget, assumed an overall sales figure of 10 000 m 3 . Out of 
this, 6 000 m have been forecast for Species A and 4 000 m tor Species B. In order to 
estimate the corresponding expenses, we have to differ between various costs* These costs 
can be separated in four main groups: 

1. Variable costs that can be estimated per unit of production, for example log 
costs. 

2. Costs that are variable but difficult or impossible to estimate per unit of 
production. Among these costs we can find consumable items such as saw blades, 
conveyor belts and the like. We estimate these costs based on experience. 

3. Fixed costs of the sawmill giving rise to actual payments during the year. 
These may take on different values for different output levels, as many of them 
are of a step-fixed nature. But if we assume that the overall output is roughly 
the same from one year to another (cf, the relevant range concept in Section 2.2) 
also the expenses will remain fairly unchanged. Due regard must be paid, though, 
to price changes. Among these cost, items we find e.g. labour costs (fixed 
within the relevant range, otherwise step-fixed) and various administration 
costs (fixed over a series of ranges, or, more correctly, having a wider 
relevant range than e.g. labour costs). 

4. Finally, various kinds of capital costs, for example, the costs of depreciation. 

As we now proceed into the actual budget construction, a few things should be 
kept in mind. Firstly, the most important part of budgeting is to identify all sacrifices 
made to produce and sell the desired output. Secondly, it is important to analyse how a 
certain cost changes in different situations. Thirdly, cost, estimates are difficult to 
make, and the responsible manager must, therefore, be careful in his choice of figures to 
be put into the budget. He must analyse the effects of possible deviations from his 
budget. This means he has to carry out proper sensitivity analyses. 

Some of the problems mentioned here will be taken up in this chapter. Others will 
be postponed until Chapter 5, which, among other things, brings the sensitivity analysis 
into the picture. 

An example of a sawmill budget, showing the total cost of the company, has been 
given in Exhibit 4.10. In this example, emphasis has been put on what cost items to bring 
into the analysis. Each cost in the budget has been given an identification code (Item No.) 
and will be commented on in the text. Before we look into the overall budget, we find 
two more Exhibits, 4.8 and 4,9, treating two important parts of the budget. In commenting 
on the overall budget references will be made to all three Exhibits. 



Item No. 



(Exhibit 4.10) 
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Comments 



100 



101 a,b 



102 



103 a,b 



Raw material (log) costs. This is the sawmill's cost of what in other 
industries is usually called direct material. It includes cost items 101 
106. 

Logs at buying costs for species A and B respectively. Log costs have 
been assumed to MU 250 and MU 225 for Species A and B respectively. Sawn 
timber recovery has been set at 50% for both species, which gives log 
costs of MU 500 and MU 450 for A and B measured per m 3 of sawn timber. 
All costs are shown both in total and per m 3 . Log cost per m 3 will be 
known to the sawmill manager. In budgeting his log costs a weighted 
average of volumes and prices could be used. 

Transportation costs paid by the sawmill have been estimated to MU 222 OOC 
for the whole year. 

The total cost divided by the total number of m^:s bought gives a per unit 
cost (MU 22). This is multiplied with the forecast production volume 
for each species in order to get a figure in the species' total columns. 

Inventory costs are often overlooked in budgeting. The cost of tying up 
capital must be estimated, and this estimate will be made with the 
opportunity cost of capital. In other words, the amount which the sawmill 
will lose, because its money is tied up in a certain type of inventory. 

In order to budget the cost of log inventory, it is necessary to estimate 
how it changes over the budget period. This has been done in Exhibit 4.8* 
The first row shows the starting inventory for each month. The 13th 
month is the first month of the next year. The second row shows estimatec 
production per month* (Vacation periods during months 6 and 7). Row 
3 shov/s forecast deliveries of logs. 7.n this e^amle two periods - 
months 4 through 6 and month 11 - deliveries have been put at zero, e.g. 
due to blocked roads. 

The commencement point for analysing the figures in Exibit 4,8 is the 
starting inventory for Month No. 1, estimated production figures, and 
forecast log deliveries. The beginning inventory for Month No. 2 is 
estimated as: 



4 040 - 1 080 + 1 320 * 4 280 

The important figure to obtain is the average log inventory during the 
year. This is estimated as the sum of all 13 inventories (38 120 nT) 
divided by 13, which gives an average inventory of 2 930 m . This means 
a capital tied up in log inventory of MU 

2 930 x 250 = 732 500 
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Item No, (Exhibit 4.10) Comments 

103 a,b It has, throughout this example, been assumed that the sawmill's cost of 
cont. capital is 10 percent p. a. This gives a capital cost of MU 

732 500 x 0.1 = 73 250 

which shows up in the budget as MU 73 000 (cf. Exhibit 4.10). This in 
turn gives a cost of MU 12.20 per m 3 of sawn timber. 

The lower part of Exhibit 4.8 shows the same estimations for Species B. 
Here we arrive at a capital tied up of MU 328 500, a capital cost of 
MU t 32 850. The cost per m 3 of sawn timber amounts to MU 8,20. 

104 The sum of the costs so far gives the gross log cost. This sum shows what 
the sawmill actually has to pay to buy and store its logs during the year. 

105 The next procedure is to deduct estimated revenues from by-products in 
order to arrive at the net cost of logs. Estimating this figure is 
always based on experience. 

We must know the quantity of chips, slabs, sawdust and bark that we obtain 
for each m ot timber sawn. With these figures and their prices we can 
estimate the total revenue from by-products. These have been estimated to 
MU 212 000 for a production of 10 000 m 3 of sawn timber. It has been 
assumed that all by-products, regardless of species, are equally valuable. 

In case there is no marker for by-products, we put. either a zero on line 
105 or a positive amount, i.e. a cost of disposing the by-products. 

106 Summing up the figures so far presented gives log cost net. This is the 
value of the raw material, when the log enters the debarking process. 

107 Log handling costs. These costs are indirect, showing up as the same per 
unit cost for both species. 

108 Labour costs can quite easily be estimated from the company's payroll. 
Account must be made for staff insurances, pension costs, etc. and 
estimated wage increases. However there is often no need (in a sawmill; to 
allocate labour costs on various parts of production. The reason for this 
is that the sawmill can be looked upon as a process industry. No worker 
can be eliminated without disturbing the whole production 1 system 

(cf. Example 21 and its solution in Section 2.7). For cost control reasons, 

though, labour costs have been split on all three cost-centres. This offers 

the possibility of keeping control of the amount, of such labour input 
as overtime and shift work. 

109-111 Costs of watering repair and maintenance, fuel and miscellaneous consump- 
tion have been put in as examples of cost items that might show up in this 
part of the budget. Watering is definitely part of the log handling. 
Other costs, such as fuel consumption, do not necessarily have to be brought 
into this part of the budget. Fuel expenses for a forklift truck, used 
over the whole sawmill, can also be taken up elsewhere. However, if the truck 
is only used in log handling, its fuel expenses should be allocated to the 
log handling cost centre. 
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112 



113 
200 

201 



Costs of depreciation are often treated as a lump sum at the end of the 
budget. But if machines and buildings can be traced to a certain cost 
centre, this should be done also in the budget. There are at least two 
reasons for this* 

If logs for some reasons are sold, without being sawn, it is suitable to 
know the actual handling cost. 

Another reason is that depreciation rates may vary for machines/buildings 
used in different parts of the sawmill. Putting all depreciations in one 
lump sum increases the risk of poor analyses of actual costs. 

Adding cost items 101-112 gives the full cost of logs and log handling. 

Sawing costs show all costs from the start of production - in most cases 
the debarking station - up to the point where sawn timber is stored. 

Labour costs include all operators from debarking to trimming. Repair- 
men, drivers, etc. can be included in the overall costs for repair and 
maintenance. It has been assumed that the kiln drying capacity suffices 
for only Species A. Species B, though, is assumed to be naturally dried. 

The kiln is operated by one man, and out of his time only 20 percent is 
estimated for running the kiln. During the remaining 80 percent he is 
occupied in the sawmill. Therefore, the labour cost for this operator, 
totalling MU 40 000 p. a., has been distributed accordingly: 



Work 

Kiln operation: 
0.2 x 40 000 = 

Sawing: 

0,8 x 0,6 x 40 000 
0.8 x 0,4 x 40 000 

Eleven remaining workers: 
11 x 40 000 x 0.6 
11 x 40 000 x 0.4 



B 



8 000 
19 200 

264 000 
291 200 



12 800 

176 000 
188 800 



202 



Repair and maintenance costs include labour costs for repairmen and costs 
of spare parts, etc. The major part of repair and maintenance expenses 
will most probably be traceable to the sawing process. Allocation of 
these expenses should be based on capacity demand from various parts of 
the mill. 



203 



Heating costs, mainly for artificial drying, might be difficult to estimate. 
If the sawmill buys the needed energy from outside suppliers, there are no 
problems in cost estimating. 

But if the sawmill uses its own by-products, e.g. bark, slabs or sawdust, 
then cost estimates must be made on the basis of the opportunity cost 
concept. In other words, the cost of heating must be estimated as the 
foregone opportunity of not selling the by-products. If, on the other 
hand, there is no market for by-products, there will be no cost Involved 
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203 for using these by-products in heating the kiln. (There might be other 
cont. costs, of course!). Finally, if there is a cost of disposing the sawmill 1 ! 

by-products, thesp rHsoosal costs wil 1 show' up as a cost reduce ion for 
heating the kiln, when by-products are used* The main thing is that the 
overall budget will be balanced, i.e. not influenced by the revenues of the 

by-products whether these are positive, zero, or negative. The following 
matrix shows what happens. 

Revenues, Log costs Heating Total cost 

by -pro ducts costs balance 

Positive Decrease Increase Zero 

Zero Unchanged Unchanged Zero 

Negative Increase Decrease Zero 

204 Costs of consumption articles are fairly easy to estimate. A source of 
information will be the costs of previous consumptions adjusted for price 1 
changes. 

205 Cf * comments on Item No. 111. 

206 a,b As species A and B are differently dried, we also get different work-in- 

process inventory costs. The production of 6 000 m 3 of Species A means 
an average production of 6 000/50 = 120 m 3 of sawn timber per week. 
If we consider the drying process to take, as an average, seven days, 
it means that we always have a process inventory of 120 m 3 measured as 
sawn timber. In order to get a continuous flow of production, a buffer 
stock of 80 n)3 of sawn timber has been assumed necessary. For Species A 
we then get : 

Work-in-process, flow inventory 
Work-in-process, buffer inventory 

Work-in-process, total 200 

Capital tied up, 200 x 536 MU 107 200 

Capital cost, total NU 10 720 

Capital cost per m 3 of sawn timber MU 1.80 

In estimating the capital tied up we have here used the log and log 
handling costs (Item No. 113 in Exhibit 4.10). 

For Species B the situation is slightly different. As this species is 
open air dried, no buffer stock is required. Average drying time has 
been set at 18 weeks. With a production of 4 000/50 = 80 nr of sawn 
timber per week, an inventory of 80 x 18 = 1 440 m 3 must be built up, 
before it is possible to take anything out as finished goods. Obviously, 
the inventory will vary during t.he year, but an average of 1 440 m 3 is 
good enough for estimating capital costs. 

Work-in-process inventory 1 440 m 3 

Capital tied up, 1 440 x 482 MU 694 080 

Capital cost, total MU 69 408 

Capital cost per m 3 of sawn timber MU 17.35 
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207 Cf. comments on Item No. 112. 

208 Adding together cost items 101-207 gives the total manufacturing costs on 
a full cost basis. 

300 In the last function, storing finished goods, selling, and general admini- 

stration are brought into the budget to give the sawmill's overall costs* 



301 



Labour costs for one* storekeeper. Cf comments on Item Nos. 108 and 201, 



302 Cash discounts might vary from norhlng up to perhaps 5 percent of the 
sales price. In this budget cash discounts have been assumed to be 

2 percent of the sales price. This means, for Species A,0.02 x 900 = MU 18 
per m 3 and for Species B.0.02 x 850 = MU 17 per m 3 , 

303 A sales commission of 3 percent of the sales price has been assumed. This 
gives MU 27 and MU 25.50 for Species A and B respectively. 

304 Travelling costs always accrue in connection with sales. A probable source 
of information is last year's costs, duly adjusted for price increases. 

305 Sawmills usually havo a very small sales staff; in our case one sales 
manager, as it has been assumed that the company also sells through out- 
side agents. The sales manager's salary on a yearly basis has been 
estimated at MU 105 000, all costs included. 

306 Estimates of finished goods inventory costs are made in Exhibit 4.9. 

The first row shows beginning inventory each month. The second row gives 
production figures of sawn timber in m^ t Since the recovery is 50 percent, 
they are half the size of the corresponding production figures in 
Exhibit 4.8. Finally, the third row gives estimated monthly sales. 
Beginning inventories arc estimated in the same way as in Exhibit 4,8. 
For the second month, e.g., we find the beginning inventory as: 

1 700 + 540 - 600 = 1 640 

Estimates of average inventory capital tied up, and capital cost follow 
the same pattern as for Exhibit 4.8 (cf. Item No. 103). 

307 Cf, comments on Item No. 112. 

308 Our company has one general manager at a yearly cost, of MU 127 000, all 
costs included. 

309 One office clerk has been assumed for the sawmill. Total costrMU 62 000 
per year. 

310 Miscellaneous office expenses can rather easily be estimated from last 
year's accounts. 

311 Adding together all cost items gives the total cost for the company as a 
whole as well as for different species. 
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4,4.4 Profit according to budgec 

Let us now put together the sawmill's sales budget, which we find in Exhibit 4,2, 
with the budget expenses according to Exhibit 4.10, The resulting analysis is shown in 
Exhibit 4,11. 

The first, two rows arc t aken from the sales budget and they show total revenues as 
previously estimated. On Row 3 we find the total sales revenues, MU 8 800 000 for the 
budget year. 

Total expenses are shown on Rows 4-6. The average expense of MU 792.75 and 
MU 733,40 for Species A and B respect ivcly are extract ed from Exhibit 4.10. Multiplying 
them for the forecast sales volumes of 6 000 and 4 000 m 3 respectively gives fof;l 
expenses of MU 7 960 100 (figures being rounded off). 

To arrive at company profit, subtract Row 6 from Row 3, We find that the two species 
contribute MU 643 500 and MU465 500 to the overall company profit of MU 1 109 000. The 
last row of Exhibit 4,11, profit per m^ of sawn timber, is obtained by dividing the profit 
tigures of Row 7 by the sales volumes, i.e, 6 000, 4 000 and 10 000 nr respectively. 

Being presented with the overall budget figures, we can state that the company as 
a whole, as well as each of the two species, will give a profit for the budget year. But 
how much can we rely on these figures? After all, they are but estimates based on assump- 
tions, information about, price changes that might occur, approximations, and perhaps even 
guesses. No budget figure shows what will actually happen. Instead, budgets show what 
will happen, given that all forecasts, assumptions, etc, underlying the budget will occur 
during the budget, year. 

In other words, the budget, is a conditional tool and should be used accordingly. 
This means that we have to prepare for possible deviations in our forecasts and assump- 
tions. This means in turn that we have to carry out various kinds of sensitivity analyses 
in order to use the budget efficiently. For this purpose, we turn to Chapter 5, in which 
this concept is treated. 
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Exhibit 4.10 Compilation of the sawmill's overall budget mt full cost 
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5. USING THE BUDGET IN SENSITIVITY ANALYSES 

5.1 Sensitivity analysis 

All managerial decisions can be divided into three different sub-groups: 

1. Decision-making under risk. 

2. Decision-making under certainty* 

3. Decision-making under uncertainty. 

Under the first group we find decisions, for which the outcome is known with a 
certain probability, in managerial decision-making it is however unusual that the 
manager of a company knows the probability of occurrence of an event. 

Decision-making under certainty means being absolutely sure about the outcome of 
the decision. If a customer offers a price of MU 860 per m^ and wants to buy 200 m^, we 
will know for sure what economic effects will follow this decision. With knowledge of 
the cost situation, we can estimate "how profitable" the offer is. Although it looks like 
a decision under certainty, it is not. We must, e.g., ask ourselves what long-term effects 
the price will have, if it is lower than the company's ordinary price. 

The majority of decisions, however, belongs to the third group - decision-making 
under uncertainty. This is difficult because there are such a huge number of possible 
outcomes and so many variables that ir is quir.e impossible t.o make a quantitative analysis 
of them all. It is in this context that the sensitivity analysis becomes a means in 
helping us to improve our judgements. 

It is fairly easy to calculate the cost of a product, to construct an overall 
budget (as was made in Chapter 4), or to carry out an investment analysis. It is more 
difficult to interpret the result of the initial work. It is often rather uninteresting 
to know what the product cost is or how profitable an investment might be. Instead, we 
want to know what will happen, if one or more variables take on other values than those 
we have put in* In carrying out a sensitivity analysis, we start varying one or more 
variables, in order to find boundaries within which we have good reasons to believe that 
the future outcome might fall. Even if this also is some kind of guesswork, we have at 
least a more enlightening picture of what might happen. 

In trying to find the boundaries we look for, we might vary one variable at a time, 
or we might vary combinations of variables. We then try to identify key variables that 
we know will have a decisive influence on the outcome. Among key variables product prices 
and sale volumes always occur. In specific cases, though, other variables might also 
have a status of a key variable. In sawmill costing the sawn timber recovery might be such 
a key variable. 

5.2 Breakeven volumes 

In discussing the short-term profit planning in Chapter 3, the breakeven-volume- 
concept was Introduced. It was defined as the lowest volume needed t.o cover the company's 
overall expenses. In other words, we have to find a volume that equates total revenues 
of the sawmill with its total expenses. Trying to find this volume for our model company, 
we run into difficulties. First of all, the company has two different products, Species A 
and B, which means that we will get a mixture of revenues and expenses for two different 
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products. Secondly, the overall budget (Exhibit 4.10) has been built up in such a way 
that we cannot take expenses estimates out of the budget and put these expenses into the 
formulas for breakeven calculations. Before we do so, we must split our expenses into 
variable and fixed costs. To get a still better picture of the sawmill's profitability 
under different circumstances, we might have to study expenses in terms of traceable and 
common costs (cf. Section 2.3). But let us start with the overall picture. 

In Section 3,2 we defined the breakeven volume in the following way: 

(Price/unit) X = (VC/unit) X + FC 
where X = breakeven volume 

VC - variable costs and 
FC - fixed costs 

Our first task is to find a "price per unit" concept for our product mix. Let us 
assume that the relation between the species 1 sales volumes, 60 percent for Species A and 
40 percent for Species B, will remain the same, even if changes occur in the forecast 
sales volumes. We can then use an average price for the product mix of MU 880 per m^. 

Average price (A, B) - 900 x 0.6 * 850 x 0.4 =. MU 880 per m 3 

To solve our next problem, dividing the company's costs into variable and fixed 
costs, we make use of our budget in Exhibit 4.10. In the present analysis it is quite 
impossible to decide precisely - in advance - how the sawmill's cost structure will change 
with volumes. Therefore, we focus our interest towards those costs that are indisputably 
traceable to volume changes, i.e. traceable costs. 

In Exhibit 5.1 the cost structure has been shown. Costs have been identified with 
the same item Nos., as we used in the overall budget in Chapter 4 (Cf. Exhibit 4.10), 
As can be seen from Exhibit 5.1, all costs up to Item No. 106 have been considered 
traceable; i.e., in case the sawmill's production is zero, these costs will not accrue. 
Also various inventory costs have been considered traceable, as large volume reductions 
should be followed by a cut down in the sawmill's inventory. 

Let us look at some of the costs in the "common costs column". Labour costs, e.g., 
will, within reasonable volume changes, remain unchanged. (As long as workers are paid by 
the week or the month). The same statement can be made about staff salaries and deprecia- 
tions. But how about such expenses like fuel and electricity? Will they not decrease? 
The answer is that there will most probably be a change, but it is very difficult to 
estimate. E.g., take fuel expenses. True, a lower volume means less transportation work, 
but the reduction in this work can be made in two ways. The number of actual transports, 
e.g. from the saw to the kiln, might decrease. But, as a lower volume will be transported, 
it is also possible that the actual load is decreased each time the fork lift truck 
transports the goods. The same type of argument can be used to defend electricity expenses 
as more or less fixed. Both the saw and the trimmer will work all day long but. at a lower 
pace. The kiln is heated but perhaps without being fully loaded. 

Let us assume that those costs we call traceable will vary with the production and 
sales volume and those called common costs will remain unchanged. Let us term them 
variable and fixed costs and estimate the contribution margin. This margin is defined as 
the difference between the sales price and those variable costs that are relevant for a 
certain decision. This margin will contribute in covering the company's common costs and 
in creating profit. We will here use the expression contribution to profit, CTP. 



Item No 


Traceable costs in MU; 


Common costs 




Species A Species B 


in MU 1 ,000 


*) *) 


**) 


106 


513.00 459.00 




107 - 112 




230 


201 - 203 




656 


204 - 205 


19.20 19.20 




206 


1.80 17.25 




207 




500 


301 




40 


302 - 303 


45.00 42.50 




304 - 305 




139 


306 


19.25 17.80 




307 - 310 




309 


Total 


UhU UhU 


!=Z! 



1 Costs for which traceability has been assumed to 
be roughly proportional to larger volume changes 
over the budget year. 

** \ 

' Costs that have been assumed constant even for 

rather large changes in volume. Some of these 
costs will change only after a decision to cut 
down (temporarily) the production time has been 
taken. 

Exhibit 5.1. Analysis of the traceability of various costs in the budget 

If we assume that also the traceable costs of Exhibit 5.1 change proportionately 
to the product mix, we get the following CTP estimate: 

CTP = 880 - (598.25 x 0.6 + 555.85 x 0.4) = MU 298.71 

We can safely round off this figure to CTP = MU 300. To check the correctness of this 
figure, we can estimate the overall profit of the sawmill at 10 000 m asi 

Profit (10 000 m 3 ) *= 10 000 x 298.71 - 1 874 000 

which gives a profit of MU 1 113 100. This is close enough to the figure given in 
Exhibit 4.11. 

Let us now use the value of CTP = MU 300 to estimate the breakeven volume, but let 
us also put. in possible changes in CTP per nr of sawn timber. Such changes can occur 
because of price and/or cost changes. In Exhibit 5.2 breakeven volumes have been shown 
based on the assumption of price decreases of five percent in each step. The breakeven 
volumes (BEV i% ) have been estimated in the following way, where "0%" indicates the 
budget price for our product mix. 
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300 . BEV 0% * 1 874 000 

which gives BVQ^ - 6 247 m 3 of sawn timber. The remaining breakeven volumes have been 
calculated in the same way. 



Price change 
7 


Actual price 
in MU 


CTP reduction 
in MU 


per m 3 


BEV 17L 
in m 3 





880 





300 


6 247 


- 5 


836 


44 


256 


7 320 


-10 


792 


88 


212 


8 840 


-15 


748 


132 


168 


11 155 



Exhibit 5.2 Changes in breakeven volumes as a function of price changes 

The overall picture looks, at first glance, very good. There is a budget, profit 
of slightly more rhan MU 1 100 000 and a breakeven volume of 6 247 m . This means a 
safety margin, i,e* difference between budget volume and breakeven volume, of roughly 
3 750 m^. Lot us now at>e under what circumstances these estimations are valid. 

First of all, we have used the sawmill's full cost. This means that breakeven 
volume, as long as t he cost structure does nor change, is valid in the long-term 
perspect ive . In other words, if bot.h revenues and expenses repeated year after year, 
we would get. the profit estimated for this budget year, given an average production and 
sales volume of 10 000 nr*. Tn this perspective the profit does not impress too much. 
If the budget year is an unusually good year, the expected profit also has, in part, 
to cover the overall, fixed cost.fi of less-profitable years. What kind of a year is Che 
budget year - a "good one", "a normal year", or "a bad one" ? 

Secondly, looking into Exhibit 5.2, we find that price decreases rat.her quickly 
turn the sawmill into less impressing profitability. As "price changes" in Exhibit 5-2 
is a combination of both price and cost changes, we realize that a negative change of 
15 percent is not an unrealistic figure* Tn other words, rather limited downward changes 
in prices-costs will increase the overall breakeven volume rapidly. In spite of the 
promising profit figure for the budget year, we cannot, in the long run, afford too large 
price-cost deviations. 

Thirdly, how realistic are the cost estimates made in the budget? Depreciations - 
cost Item Nos. 112, 207 and 307 - have not been commented on so far. Capital costs are 
often underestimated. The depreciation figure is put into the budget in order to show 
the need for profit, accumulation over time. How realistic are these figures? Assume 
that they represent 10 percent of actual investment costs. In that case they will most 
probably bo a heavy underestimate of the actual capital cost. If they are doubled, more 
than half of the estimated profit disappears. It is important, in the long-term sensitivity 
analysiSj to make realistic assumptions about capital costs. 

5.3 Profitability as a function of both CTP and sales volumes 

In the preceding section we made use of only the price-cost-variable, i.e. the 
sawmill's CTP. Changes in prices and/or costs mostly occur together with changes in sales 
volumes. When market demand for one reason or another goes down, customers' price aware- 
ness tends to increase. The supplier, facing Decreased demand, has a tendency to lower 
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his prices in order to elicit demand. Costs, however, have a tendency to remain unchanged. 

In Exhibit 5.3 the CTP and the sales volumes have been put together in a combined 

sensitivity analysis of profit changes as a result of combined changes in the two above- 
mentioned variables. 

The figures in Exhibit 5,3 have been estimated in the following way: 

CTP 

vol.] - crr i . voi.j - i 874 ooo 

The first profit figure, MU 1 113 000, is the profit actually budgeted for the year. 
if the CTP decreased to Mu 230 per nv* of sawn timber, the sales volume still remaining 
at 10 000 m-*, we would get: 

250 

Profit - 250 xlO 000 - 1 874 000 - MU 626 000 
10 000 

Letting our CTP remain at the MU 300 level, when sales volume goes down to 9 000 m^ , gives: 



Profit g - 300 x 9 000 - 1 874 000 826 000 

For each combination of chosen CTP and sales volume, estimated profits have been calculated 
in the same way. 

Exhibit 5.3 shows that when the CTP decreases to a certain level, the sawmill 
starts running at a loss. The actual, critical CTP is MU 187, when the sales volume is 
10 000 m^. It should be kept in mind that the CTP-values used are all hypothetical figures. 
In reality we should, based on experience, be able to judge what values to choose. Each 
step of MU 50, by which the CTP-values have been decreased, corresponds to a combined 
negative price-cost -change of 5.7 percent based on the sales price of MU 880. Or, if we 
base the price-cost-change on the combined per-m^-cost , we find that each step of MU in 
CTP-value corresponds to a cost increase of 8t7 percent. Over a spectrum of years, these 
percentage figures seem to be fairly realistic* 

Let us return to Exhibit 5.3, Lowering the sales volumes also reduces profits. 
But we see that even limited combined changes in CTP and sales volumes give drastic 
effects. A 10 percent cut in the CTP and sales volume variables, i.e. CTP = MU 200 and 
sales volume - 9 000 m 3 , throws the budgeted profit into the loss area giving rise to a 
net loss of MU 74 000. So, after all, the budgeted profit is one thing* The actual 
profit according to the post-analysis at the end of the budget year might be quite 
different. 

Finally, let us look at the fixed costs or common costs in Exhibit 5.2. Changes 
in the CTP do not influence any costs other than those indisputably traceable, 
but among those costs that we have considered to be common costs, i.e. not influenced by 
volume changes, we might find minor errors in our Judgements. For very limited volume 
changes, the so-called common costs will remain unchanged; but if we find that demand 
decreases heavily, we must make a more thorough study. 

First of all, large decreases in sales volume will probably a f feet part of chose 
costs that we have termed common costs. Many of these are in fact variable, but it is 
difficult to analyse how these costs will change. Therefore, we can say that the analysis 
is made in a slightly "pessimistic 1 ' way. There should be a positive "error margin". 
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There is another possible cost change that we should study. We have estimated the 
"common costs 11 according to the budget as MU 1 874 000. Part of this amount can be 
influenced by our decisions. In a situation with rapid decrease in demand, we have to 
study the step-fixed nature of our fixed costs (cf. Section 2.2, especially Exhibit 2.4). 
We will find that the following costs are of step-fixed character: 

Item No. Cost 

108 Labour, log handling 

110 Repair & maintenance (at least the labour 

component and services purchased from 
outside) 

201 Labour, sawing process 

202 Repair & maintenance (cf. Item No. 110) 

203 Heating (If the sawmill has more than one 

kiln, perhaps one can be closed, at least 
temporarily. Or one chamber can be 
blocked depending on the technical constru 
tion of tho kiln) . 

303 Labour, storing 

305 & 310 Salaries, sales manager and office clerk 

Besides step-fixed costs we must also analyse those costs that are variable or 
mixes of fixed and variable costs (semi-variable) to see how they will change with various 
decisions. What we can do, if we believe that a decrease in demand will last over a long 
period, is to decide on a temporary shut-down of the whole mill either for an extended 
period or by reducing the number of work-days per week. The two possibilities will to 
some extent have different effects on costs* Reducing the number of work-days per week 
will, e.g., have no effect on such costs as drying costs, as the kiln cannot be shut off. 

5.4 Production disturbance and its economic effects 

In production one always has to be prepared for various kinds of unforeseen or 
unplanned production disturbances. Some of them are possible to influence, like 
production stops due to poor maintenance, poor planning of raw materials inflow, or 
careless operation of machinery. Others we cannot influence, such as defective 
parts in machines, strikes or various kinds of catastrophe. But whatever the reason, al) 
disturbances have one thing in common: they are extremely expensive to the sawmill. 

Let us once more return to our budget in Exhibit 4.10 to study the economic effect! 
of production disturbances. Strikes, fires, catastrophes and the like can be long lastinj 
Other disturbances might vary from minute-long stops to stops of several days. Very few 
costs are changed during these temporary stops, but one thing we know for sure is that thi 
m3 not produced during a stop will never be produced. For our company, every stop, long 
enough to eliminate production of one rrr of sawn timber, reduces the revenues by MU 880 
as an average* 

We also know that the m 3 we do not produce will save us the raw materials cost, 
the cash discount, and the sales commission, but no other costs of significance will be 
reduced* Our average inventories will not be affected by a minute-long - nor. even a few 
days' long - production stop. The very few traceable costs for this kind of disturbance 
have been summarized in Exhibit 5.4 As can be seen from this, the raw materials costs 
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calculated in Exhibit 4.10 have been reduced by the raw materials inventory costs 
(Item No. 103). Deducting these costs from the average sales price, gives us a CTP that 
is relevant for this profitability estimate. As an average the sawmill will lose MU 355.40 
for each nr of sawn timber not produced. 

The importance of this CTP-rcduct ion becomes obvious, if we calculate what it means 
per day* If we assume 50 working weeks per year less 15 legal holidays, we arrive at 235 
working days. With a normal daily production of 10 000/235 = 42.6 nr of sawn timber, the 
reduction in the sawmill's CTP will be 42-6 x 355.40 = MU 15 140 for one day's breakdown. 
With an 8-hour working day we get a CTP drop of MU 1 893 per hour or MU 31.55 per minute. 

The cost estimates made here are based on the opportunity cost concept. It is 
important to find out the actual costs of production stops, but it is also important to 
instruct the operators, especially those in key positions, what even short stops mean 
economically to the sawmill's profit. 



Specification Costs in MU per m3; Weighted 
""* Species A Species B average 

in MU 



- Log costs, net 513.00 459.00 
method 

+ Log inventory 12.20 8.20 

costs 

- Cash discounts 18.00 17.00 

- Sales commis- 27.00 25.90 
sion 

- Relevant cost 545.80 492.80 
per m3 

+ Average price, m3 880.00 

- Average, relevant 524.60 
cost m3 

- Relevant CTP per m3 il*i 

Relevant CTP per day 15 140 

Relevant CTP per hour 1 893 

Relevant CTP per minute 31.55 



Exhibit 5.4 Different. CTP:s for evaluating production stops 
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5. 5 The CTP in price negotiations 

Customers always try to negotiate for a lower price. In such a situation we will 
have the following possibilities: 

1. Demand is good and we can find other customers, if our refusal to cut the price 
means a lost customer. 

2. Demand is bad and price cut is necessary to get the customer to buy now* 

We leave long-term effects out, e.g. the influence that a price cut might have on 
the customer's future expectations. We also do not consider the possibility of losing 
the customer permanently. Instead we concentrate our interest on what CTP we will use 
in the two situations described above in order to estimate short-term effects on profit. 
To simplify, we take only species A as an example* 

The first case is simple: If demand is good, and the sawmill can sell its product 
without cutting the price, there is no need for a prict 1 cut at all. But if the price is 
cut, the consequences will bo a reduction in CTP. Lot us assume a prico cut of MU 25, 
i.e. from tho price MU 900 to MU 875 per m 3 . 

Specif icat ion Ordinary Reduced 

price price 

Price per m 3 900.00 875-00 

Cash discount 18,00 17.50 

Sales commission 27.00 26.25 

CTP per m 3 855*00 831*25 

The price difference of MU 25 will be reduced to a difference of MU 23.75 after having 
taken changes in cash discount and sales commission into consideration. 

But what economic effects will accrue in the second case? We assume that the saw- 
mill's inventory of finished boards has piled up, and that one possibility of selling the 
boards is to cut the price* 

In this situation there are two possibilities. Let us call them C^ and C^' 

Cj : We try to maintain the ordinary price. 

C2= We cut the price to the extent that the new price elicits an immediate sale. 

We now have to see what will happen when choosing either of the two alternatives. 
If we decide to maintain present price (Cj), wo can have the following expectations: 

1. We will get this price sooner or later. But how long will it take? 

2. The boards will remain in stock and thereby give rise to inventory costs during 
the waiting time. 

3. When demand increases in the iuture, we can sell the boards tor Che ordinary 
price (assumption), but there is a possibility that the boards have deteriorated 
during storage (cracks, discoloration, stains, etc.). 
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If we decide to cut our price (62) the boards will be sold immediately. It is 
presumed that the price cut will be large enough to elicit immediate demand. 

Let us use the following denotations to quantify the required decision: 

Let: X - the waiting time, expressed in months, 

Y - the lower price needed to elicit an immediate demand, 

e - the mathematical error, if we do not take possible deterioration into 

consideration and 
i - our capital cost, i.e. the interest we have to pay on capital tied up. 

We have not taken into consideration any other cost than deterioration (e) and 
capital costs (i)* All other costs, like manufacturing costs and company overheads, are 
equal for both courses of action. In other words they are sunk costs, and they should, 
therefore, not influence our decision. Deterioration and capital costs, though, are 
incremental costs to Cj (cf. Section 2*6). There are two more incremental costs, namely 
cash discounts and sales commissions. But if we define the present (ordinary) price as 
well as the variable Y as the net price we get after deduction of cash discounts and sales 
commissions , we have taken these incremental costs into consideration as well* 

What are the unknown variables in this problem? Y is the dependent variable that 
we are supposed to estimate. The waiting time - X - must be assumed* Finally, the capital 
cost (i) must be decided. But this is the opportunity cost concept that we used many times 
in Chapter 4, and we will probably use the interest the sawmill has to pay on its credit 
account . 

The average price for Species A is MU 900. Most probably the boards show a much 
lower price, let us say MU 700 per m 3 . We can now state our problem asi 

Economic consequences iC^ Economic consequences: C^ 
Y i . X 



700 - 



100-12 



The formula reads: If we choose C^ v we will get the desired (ordinary) price minus 
the interest we would have earned at i^ percent p. a. during X months minus the costs of 
deterioration that will accrue. 

The economic consequences of C2 are merely the price we get today, after having 
accepted a price cut. Equating the two courses of action and solving for Y gives the 
price that is economically Justified. 

Let us assume that it will take at least nine months (X) before the customers are 
willing to pay MU 700 for these boards. Disregarding the costs of deterioration (e) and 
using the 10 percent interest, we can solve for Y: 



= Y 



100-12 
which gives Y = MU 651.16 or rounded off to MU 650, 

We did not take the cost of deterioration into consideration because it varies from 
one place to another depending on climate factors, storing resources and so forth. Let us 
estimate the average cost per m of a nine monti. wait, added storing as> MU 35* All we have 
to do is to enter this figure in our formula which means that the ordinary price will be 
reduced to 700 - 35 ^ 665. Solving for Y gives MU 618,60 or a rounded-off price of MU 620 per m 3 . 
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What we have done here is not to estimate a certain CTP. Instead we have calculated 
how much our present CTP will be reduced in order to elicit an immediate demand. 

5.6 The cash flow budget 

Let us now construct a cash flow budget for our company. In doing so, we focus cash 
inflows and cash outflows during the budget year. The starting point for this is to study 
the sawmill's revenues and expenses. The budgets presented in Exhibits 4.2 and 4.10 are 
important sources of information. These two budgets, however, do not necessarily tell 
the whole truth about cash flows. Log purchases, e.g., do not always coincide with log 
consumption, causing changes in inventory balances. We must also remember that there can 
be many payments during rhe year that have nothing to do with either sales revenues or 
expenses* As an example, we can mention interest and amortization payments on loans. 

In planning the cash flow wo have to consider not only the total amount of cash 
flows but also how they are distributed timewise during the year. The primary aim is to 
make sure that cash is available, when payments are due* 

To build up a cash flow budget we turn to the expenses budget in Exhibit 4.10, 
which is t ho most complicated of our two main sources of information. The expenses budget, 
shows the overall costs that the company will have during the year. But how much of these 
costs will create corresponding cash outflows? To answer this question, we will have to 
scrutinize each cost item, check whether a corresponding payment will accrue, and, finally, 
see when rho payments will be due during the year. To begin with, let us leave the raw 
materials costs out and instead start with log handling costs (Item No. 108 in Exhibit 4.10). 

To get a somewhat realistic example, we have to make some assumptions about how 
expenses are spread during the year. This has been made in Exhibit 5.5. Some expenses 
are paid monthly, others quarterly. In one case, Item No* 205, it has been assumed that 
payments are made once every six months. All these expenses are supposed to be paid 
regularly but in every company there will be a great number of payments that accrue more 
or less irregularly over the year. One can, of course, not take into consideration every 
petty sum that might flow in or out, but more important payments, showing an irregular 
pattern, must be studied. Examples of such payments are shown on the right in Exhibit 5.5. 

In Exhibit 5.5 we recognize the items from Exhibit 4*10. Some of them, however, 
show different amounts in these two exhibits. Most items have been placed in the "monthly 
column". Item No. 109, watering costs, has been placed in the "quarterly column", i.e. 
it has been assumed that the electricity and water bills are paid every three months. 
Item No. Ill contains fuel expenses of 20, paid every month, and electricity of 8, paid 
quarterly. Item No. 203 had a total value of 94 in Exhibit 4.10 and has here been estimated 
at only 20. The difference, 74, is the value of by-products used for heating, and they 
do not give rise to cash outflows. The amount in the monthly column might be costs of 
oil and the amount, in the quarterly column can be electricity costs (fans)* 

Item No. 304 is travelling costs. These have been assumed evenly spread over the 
year (22) plus extra expenses during intensive selling periods (months 8, 9 and 10). The 
manager is assumed to have a yearly salary of 116* In addition to this he gets a premium 
of one per cent of achieved profit to be paid in the 6th and the 12th month with half of 
the estimated amount each month. 

To get a rough estimate of the cash outflow, the totals have been spread out 
according to the estimates shown in the footnotes. This does not give exact amounts but 
good enough approximations. 
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There are still a number of cost items in Exhibit 4,10 that are missing in 
Exhibit 5.5. Log costs fluctuate depending on inventory. They are, therefore, treated 
separately. Depreciations are costs and, therefore, part of Exhibit 4.10, but the 
corresponding expenses must be found elsewhere, and they will be discussed later. Cash 
discounts and sales commissions vary with the sales volumes and have been treated together 
with the cash inflows from sales. 



Item 


Expenditures taken from the budget in Exhibit 4.10 Total 


NO. 


Accruing regularly per: 


Accruing irregu- 
larly; 
Month No. Amount 


Month Quarter Half- 


year 




106 


40 


40 


109 


25 


25 


110 


45 


45 


111 


20 8 


28 


201 


480 


480 


202 
203 1) 


82 
12 8 


82 

20 


204 


123 


123 


205 


50 18 4 


72 


301 


40 


40 


304 


22 


(8) 2 24 


304 




(9) 4 4 


304 




(10) 6 6 


305 


105 


105 


308 


116 


(6) 5.5 5.5 


308 




(12) 5.5 5.5 


309 


62 


62 


310 


48 


48 


Total 


1.24Z 2 ' IS 31 l" 


ii 5) 1=122 



' 

3) 
) 
' 



Deviates from budget figure because all bark and most of the 
slabs and chips are used for heating the kiln. 

Spread evenly over 12 months by MU 103 900 p, m. 
Spread by MU 14 800, months Nos. 3, 6, 9, & 12. 
Spread by MU 2 000, months Nos. 6 & 12. 
Spread over the year according to indications above. 



Exhibit 5*5 Analysis of how actual expenditures (payments) are spread over the year. 
(Amounts in MU 1 000) 
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Let us now compile the cash flow budget, which is shown in Exhibit 5*6. From 
Exhibit 4,2 we find the estimated sales volumes. To simplify the procedure, it has been 
assumed that rhe sales recorded each month also give rise to cash inflow for that month* 

On the first row we find the sales revenues for both species multiplied by 0.95. 
That means revenues have been reduced by cash discounts (2 percent) plus sales commissions 
(3 percent). Thereby we have taken also cost Items Nos. 302 and 303 into consideration. 
On the second row we find revenues from by-products. Summing together we get total inflow 
for each month, which, on the fourth row, has been accumulated month by month. 

Cash outflows start with payments for logs. Our source of information is Exhibit 4.8. 
Thereafter transportation expenses have been estimated. For raw materials and transporta- 
tion expenses we must take into account that we do not always consume the same amounts as 
we have purchased. 

Next row shows the figures estimated in Exhibit 5.5. These have been commented 
upon earlier. 

Finally, we have assumed bank loans due to previous investments that give rise to 
quarterly payments of MU 550 000. To get a realistic picture of the overall cash flow, 
we must also consider company taxes. They have been assumed to be paid monthly. We have 
accounted MU 45 000 per month for the total tax expenses during the budget year.!' 

Summing up all expenses gives the total cash outflow, which has been accumulated 
month by month. Comparing accumulated cash inflow and cash outflow gives the balance 
month by month. We see from this last line in Exhibit 5.6 that the cash flow situation 
varies during the year. In the beginning of the year the balance is rather small but 
positive, thereafter increasing up to more than MU 1 000 000 in the 8th month. During the 
9th month, however, we face a negative balance of over MU 600 000, This is due to the 
forecast purchase of logs which is extremely high during the 9th month. 

Studying the cash flows gives rise to many questions. Would it be possible to 
influence purchases of logs and spread them more evenly during the year? If not, how to 
solve the cash flow problem. Must new loans be taken? How will this influence the overall 
cost picture and thereby also the profit of the company? If log purchases cannot be 
changed, we obviously have to do something else. Is the pattern shown here typical also 
for other years? If so, can the overall cash outflow be restructured? There is one heavy 
payment, interests and amortization, that also accrues in the 9th month. Perhaps the 
bank re-payments can be changed to give a more even pattern over the years. 



iy We do not analyse how this amount is estimated. Tax-paying systems vary from one 
country to another as do taxes actually paid. 
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6. CAPITAL BUDGETING 

6. 1 Decision character 

In the previous two chapters we have worked with budgeting and cost calculation of 
routine operations, i.e. more or less daily operations of the sawmill. In this chapter, 
we will change the perspective into various kinds of long-term decisions within the field 
of capital budgeting. We define capital budgeting as "long-term planning decisions for 
investments and their financing" (Horngren, Charles T. , ed., Cost Accounting. A Managerial 
Emphasis, Prentice/Hall International editions, Englewood Cliffs, N. J. , 1982, p. 404). 

Capital budgeting differs in many respects from short-term operating decisions. 
Let us point out the main characteristics of capital budgeting as compared to the company's 
short-term decisions. 

1. In capital budgeting the time span has to be taken into account explicitly , 
The time span used in a capital budgeting can vary from more than one year up 
to time periods of 10, 15, or even more years. 

2. Due to the expanded time span of the decision, "the money concept" changes. 
A monetary unit received (paid) today is worth more than the same, nominal 
amount received (paid) in a more or less remote future. 

3. Some - but far from all - capital budgeting decisions have enormous impacts on 
a company's ability to survive in the long run. When this is the case, the 
capital budgeting decision involves heavy risk-taking. 

4. Capital budgeting is of non-routine character, i.e. decisions are made 
intermittent ly. 

5. Capital budgeting focuses cash flows, some of which do not necessarily have to 
correspond to the company's revenues and/or expenses. 

6. Due to long time spans normally involved in capital budgeting, the degree of 
uncertainty is often extremely high. 

There are numerous examples of capital budgeting decisions. Investing money in 
new production equipment and/or buildings is undoubtedly a capital budgeting decision, while 
the purchase of a new electric pencil-sharpener is not. Obviously, there is no easily 
identified line of demarcation between capital budgeting and operational decisions. 

In assessing the economic consequences of a certain decision, the time span and 
its influence can be taken as something typical for capital budgeting. True, as we will 
see later, there are models of capital budgeting that do not consider the difference 
between the present and the future value of money. But it is always possible to change 
such models into new models, in which this difference is regarded. So let us start with 
the task of comparing present and future values of money. 

6.2 Evaluating time-spread money 

The models and some of the concepts used in capital budgeting originate from the 
field of banking. Assume a person who wants to put in MU 100 in his savings account. 
He knows that he gets 8 percent interest p. a. on money saved. How much does his capital, 
due to the bank interest, Increase during one year? Let us use the following denotations: 
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G O = capital value now, also called present value . 

Cj = capital value at the end of the first year, also called 
future value. 

r = rate of return, i.e. in this case the bank interest 
(8 percent )* 

We can now show his problem graphically* We will use this kind of graph throughout 
this chapter, letting upwards directed arrows show cash inflows and downward directed 
arrows cash outflows. Putting the money into his savings account is a cash outflow (even 
if the money is still his own, being Just temporarily lent to the bank) and the collection 
of it (after one year) is a cash inflow. 



The money value increases 



i 



at 8 % interest 



c o = 100 



The designation t^ indicates "time zero", i.e. "now" or the starting point for a project. 
We will use this designation occasionally. 

The value of the capital after exactly one year is 100 x 1.08, which will be the 
beginning capital value for the second year. This, in turn, will grow by 8 percent to a 
future capital, at the end of the second year, which amounts to 1.08 . This ending capital 
of the second year becomes beginning capital the third year. In the same way, the beginning 
capital of the last year will be l,08^ n "D. After exactly n years, the capital has grown 
to: 




(D 



= Compound interest 
= Present value 
= Future value 



In (1) we have the general formula for the compound interest, with which the present 
value grows into a higher, future value. 
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In capital budgeting we do not very often use the compound interest formula, but 
we alwa>s need to know the reverse process, i.e. how to convert a known, future value (C n ) 
into a present value (Co). Assume that the person in our example knows that he will get 
exactly MU 108 in exactly one year's time. His problem is to find out the present value 
(C ) of the future value (Cj) that is known to him. If the interest is still 8 percent, 
we "can graphically state hi? problem in the following way: 



108 



The money value decreases 
at 8 per cent interest 



C o 



Putting the figures inco formula (1) gives: 

108 = C 1.08 

This expression is equivalent to formula (1) only that C now is the unknown and 
GI the known variable. Solving for C Q and, at the same time, putting in the general 
expression for the compound interest According to (1) we get: 



(2) 



Here n - 1, and the answer becomes 

108 

T708 



r = I" = 100 



This is clearly the reversed process. The factor 1/(1 + -j^ ) n is called the compound 
discount, as we have discounted (diminished) the future value in estimating its present 
value, i.e. we have "diminished" the future, nominal value in order to make the two amounts 
equally large in real terms! 

We do not have to calculate these factors every time. The compound interest factors, 
(1 + r/100) n , and the compound discount factors 1/(1 + r/100) n , are found in tables (see 
Appendix 1). In Table A we find the compound interest factors for various combinations 
of r- and n- values. The compound discount factors are shown in Table B. 

A person, who puts in an amount of MU 500 in his savings account at an interest 
of 12 percent p. a. will, after 10 years, have a capital that has grown to: 



C 10 * 500 - Table A " 5 " 3 * 1058 * * 552 ' 9 



If we know the initial capital at t^, in this case (^ MU 500, we multiply this 
capital by the interest factor found in TaEle A for the perFinent r_- and n-values, in this 
case 3,1058, to get the future value CIQ. To save some work we use the abbreviated form: 



This is read "Table A for 10 years and 12 percent' 1 * 

In the same way we can use the discount factors of Table B. Assume a person, who 
has a life insurance that will be paid in exactly seven years. Its future value is 
MU 10 000. If he wants to get his money now, he can do so by accepting a lower, nominal 
amount than what he would get, if hcwaircdunr.il the insurance period expired* If the 
insurance company discounts the future value by an interest rate ot say 8 percent, he 
will get: 

C = C 7 -TBg = 10 000 0.5834 * 5 384 

If the insurance company had used an interest of 10 percent he would have got: 
C ? L. 10 000 TBj Q = 10 000 0.5131 - 5 131 

From this example we learn that the higher the interest rate, the lower is the 
compound discount factor and, thereby, also the present value. 

So far we have studied movements of single cash flows along the time axis* In 
capital budgeting, however, we very often want to discount the sum of equally high, nominal 
amounts that are earned (e.g. net income figures) or saved each year during a series of 
years. Assume a company, for which it has been estimated that net earnings per year will 
amount to MU 2 000 for the next five years to come* To illustrate this problem, we can 
once again make use of a graphical model, which has been shown in Exhibit 6.1. 



2 000-0,5674 ^ ---------------------------------- -j 

2 000-0.6355 = ------------------------------ 1 

2 000-0.7117 - ------------------------- 1 I | 

2 000-0.7971 = -------------------- r i I I 

2 000-0.8928 =-- --------------- T 1 i 1 i 

t > n 1 1 



Discount 
factors 



Each*- MU 2 000 



to 5 for 
r * 12%. 



Exhibit 6.1 Discounting a series of equally high, nominal amounts 

Each amount of MU 2 000 is spread out during each year* For computational 
reasons, it is easier to place each amount at the end of its year* This slight error 
brought into the analysis is, however, negligible in capital budgeting* 
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To find the present value or C Q , we multiply and add together: 

1 9 -a 

C rt - 2.000-TB, n + 2 OOO'TBT,, + 2 000-TB7* + 
o 1 2 12 1 2 

2 000'TB* 2 + 2 OOO-TB^ = 

2 O00'|0.8928 + 0.7971 4- 0.7117 + 0.6355 + 

0.5674] = 2 000-3.6045 = 7 209 (3) 



The sum of the parenthesis becomes 3.6045, or, after rounding, 3*605. If we 
compare this figure with the figure in TC^, which is 3.602, we find a difference of 



0.0025. The difference between our sum and the table value is due to rounding off. 
This means that in Table C we tind the sum of compound discount factors for various 
combinations of r- and n-values. When the amount received (paid) is equally high each 
year - then and only then - we do not have to make separate calculations of each amount. 
Instead we just use Table C and multiply the yearly (equally high) amount by the factor 
sums we find in the table. 

Let us introduce a new concept, the annuity. In taking a loan in a bank, there 
are two different ways of paying the money back. Either we choose to amortize the loan 
by the help of equal amortization amounts every year (flat amortization). In this case, 
the interest paid will vary over the years and so will the combined amount of interest 
and amortizations. Or, we ask the bank to find an equally high amount to be paid each 
year, estimated in such a way that it covers both re-payments on the loan (amortizations) 
and the bank's Interest. This amount is called the annuity. 

Assume a company taking a loan of MU 100 000 at. an interest of 10 percent p. a. 
The loan is to be paid back in five years. The payment series for this flat amortization 
loan will be as follows: 

End of Debt before Interest Amorti- 
year No. amortization for the zation 

year 

1 100 000 10 000 20 000 30 000 

2 80 000 8 000 20 000 28 000 

3 60 000 6 000 20 000 26 000 

4 40 000 4 000 20 000 24 000 

5 20 000 2 000 20 000 22 000 

This series shows a maximum financial burden of MU 30 000 (first year) and a 
minimum financial burden of MU 22 000. Suppose the borrower finds it inconvenient with 
such varying financial burdens* Instead, he asks the bank for an annuity loan, i.e. a 
loan which will be repaid with the same, nominal amount every year. Graphically, 
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the problem can be described as follows: 

C = 100 000 



t 



He wants to pay, in the future, MU A per year to cover both interest and amortiza- 
tion. The present value of this series of five payments of MU A shall be exactly 
NU 100 000. How much does he have to pay? 

Let us go back to Exhibit 6.1. There, we estimated the present value of a series 
of payments, equally high each year. Now we know the present value, which is MU 100 000, 
and we want to find a series of equally high, nominal amounts paid every year, the present 
value of which shall be exactly MU 100 000. We can present the problem in a similar way 
as was done in Exhibit 6.1 and just reverse the process. This is shown in Exhibit 6.2. 



C Q = 100 000 



fc o| 



Table B, 
discount 

factors I 

for r 10% 1 

A- 0.9090 

A'0.8264 = 

A-0.7513 = 

A-0.6830 = 

A- 0.6209. J 

This* sum Each - A, i.e. the annuity 

equals C Q 

Exhibit 6.2 Discounting the annuities to present value 

Putting these figures into formula (3) we get: 

100 000 = A * [0.9090 + 0.8264 + 0.7513 + 0.6830 + 0.6209] 
= AO.7906 

By solving for A we get: 

* 10 , 26 381 (4) 

3.7906 

The annuity estimation is the reversed process of estimating the factors found in 
Table C. All we have to do is to multiply the present value (MU 100 000) of our loan 
by the annuity factor in Table D, which is calculated as the inverted values of the 
corresponding Table C values, and we get the annuity. 
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We have now two payment series - for the flat amortization loan and for the 
annuity loan* Both series are equally valuable in real terms. To prove this statement 
we can carry through the following two calculations: 

Year No* Flat payment Discount Present 
i each year factors, values 

Bio 

1 30 000 0.9090 27 270 

2 28 000 0.8264 23 139 

3 26 000 0.7513 19 534 

4 24 000 0.6830 16 392 

5 22 000 0.6209 13 660 

Sum of present values over 5 years: 99 995 or 

i = = = = = . 

rounded off 100 000 

= = 5- = = =-^ = 

The present value of the annuity series we get by multiplying the annuity, MU 26 380 
by TCjQ, which gives a present value of MU 100 007. Also in this case a small rounding 
difference appears. 

6.3 Decision models 

6.3.1 The basic example 

Let us turn to the decision models used in capital budgeting. To compare different 
models as well as the results of our decisions , we will use the same basic example through 
all five methods presented. We will focus on the methods as such, leaving for the moment 
all practical considerations aside. 

Let us study a company planning to invest in a new machine, e.g. a lathe. Figures 
needed to carry out the analyses are as follows; 

The amount to be invested, the price of 

the lathe, all costs included. MU 100 000 

Estimated net earnings per year as a result " 20 000 
of t.he investment. 

Scrap value of the lathe at the end of its 

useful life (in this case 10 years). " 10 000 

Finally, we need an Interest rate to be able 
to discount future cash flows to their present 
values. This rate is the company's required 
ate of return, RRR* When referring to the RRR, 
we will denote it r . In this example we use 
10 percent. "" 

6.3.2 The Net Present Value model 

The idea behind the Net Present Value method (NPV-method) is that all cash flows, 
being traceable to the investment decision, will be moved to t^ find the NPV. The model 
uses different time value of money depending on where along the" time axis cash Inflows 
and cash outflows accrue. The time value of money is estimated by help of the company's RRR. 
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Our basic example can be shown in the following way: 

E = 20 000 E - 20 000 



J,- 

t_ I 



10 
000 

*% ~ 

23" n*10 
100 000 



where I = the investment expense 

E = net earnings per year 
SQ = scrap value at the end of the 10th year 

The dotted line indicates that the amount E * 20 000 accrues every year. The net 
present value at the RRR of 10 percent, NPVj Qt is found by the formula: 



NPV 10 = E-TCJg + S 10 .TBJ - I {5) 



This formula reads in words: The net present value, all amounts discounted at 
10 percent, is found as the sum of the net present values of yearly earnings plus the scrap 
value minus the investment expense* The designations TC and TB stand, as before, for 
Tables C and B. 

Let us now put In the assumed figures for this investment together with the values 
found in Tables C and B. We get: 

NPV 1Q = 20 000 6.145 + 10 000 0.3855 - 100 000 
NPV 1Q = 26 755 

This NPV of MU 26 755 tells us that the investment gives a rate of return that is 
higher th&r^t.h9 a RRR of 10 percent. As all future cash flows have been discounted by the 
RRR, a NPV of exactly zero would have yielded exactly 10 percent* But as the sum of the 
discounted future cash flows is larger than the investment expense that the company has 
to pay now, the investment obviously must yield more than 10 percent* 

For the NPV-method we get the following dec is ion _ru leg ; 

1. If the NPV for a single investment is equal to or 
larger than zero, the investment is profitable. 

2. In comparing two or more investment alternatives, 
the one with the largest NPV is the most profitable 
one. 
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It is important to learn to interpret the NPV one gets. First of all, the NPV 
is a function of rhe figures we put into formula (5). These amounts, in their turn, are 
estimations. The poorer the estimations, the less trustworthy is the NPV. There is 
always a degree of uncertainty in our estimates. But this we will take care of later on, 
when we bring the sensitivity analysis into the picture. 

The NPV is also a function of the chosen RRR. As was pointed out earlier, the 
present value diminishes with higher interests. In Exhibit 6.3, NPV.s have been shown 
for various values of RRR. If we do not take any interest into consideration, we get the 
nominal difference between cash inflows and cash outflows as: 

10 20 000 + 10 000 - 100 000 = 110 000 



NI'V, 




40 000 



20 000 



NPV 



10 



Exhibit 6.3 The NPV as a function of the company's RRR 



This corresponds to the intercept with the vertical axis in Exhibit 6*3. The more we 
increase the RRR, the lower the NPV becomes. At a RRR of slightly less than 16 percent, 
the NPV becomes zero. 

6.3.3 The Annuity Method 

The annuity concept was introduced in Section 6.2 and defined as an equally high 
amount to be paid each year and large enough to cover both amortizations and yearly interest 
on a loan* We can use this concept also when analysing the profitability of an investment. 
The annuity then becomes an equally high amount needed each year to cover depreciations and 
RRR. From a computational point of view, depreciations are substituted for amortizations. 
It should be kept in mind, though, that depreciations and amortizations are two different 
things. A yearly depreciation is a measure of the company's sacrifice, i.e. cost, when 
using the machine or building that, it has invested in. The amortization, on the other 
hand, is just the re-payment the company has to do, in case it takes a loan, e.g. from a 
bank. 
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Let us now go back to our basic example. We know that yearly net earnings (E) have 
been estimated to MU 20 000. When using the Annuity Method we ask ourselves, how much the 
investment cost is per year and compare this with E. Still using A as the annuity, we 
find A with the following formula: 

A - (i - S IO .TB]).TD] (6) 



I 



= The annuity factor. 

= The present value 

of the scrap value 
to he paio in 10 
years time. 

- The amount to he in- 

vested 

In other words, we find the annuity as the annuity factor in Table D, multiplied by the 
difference between the investment amount and the present value of the scrap value. Putting 
in our figures we get: 

A - (100 000 - 10 000 0,3855) 0.1627 
A r 15 643 

In other words, we need, each year, to earn the amount MU 15 643 in order to be 
able to depreciate and pay interest on (the company's RRR) this investment. According r.o 
the example we will get an E-value of MU 20 000 per year, i.e. MU 4 357 more than is 
required. Obviously, this investment is profitable. 

For the Annuity Method we get the following decision rules; 

It If the yearly earnings accruing from the investment are larger t.han or equal to 
the annuity required, a single investment is profitable, 

2. In comparing two or more investment alternat ives, the one with the largest 

difference between yearly net earnings and the annuity is the most profitable 
one. 

If we look closer at the results we have got from the NPV-Method and the Annuity 
Method, we will find that they give exactly the same results. In the Annuity Method we 
found that the required annuity was MU 15 643. At the same time we know that we will 
earn MU 20 000 yearly. Tf we now take the difference between these two amounts and estimate 
the present value of this difference, we get the following result. 

NPV E-A * (2 00 - 15 643) TCJ = 26 744 

In Section 6.3.2 we found the NPV 10 as MU 26 755. The small difference between 
these NVP*s originates from table roundings. If we had calculated the two NPV,s without 
using table values, we would have found that: 

NPV 1Q = NPV E . A 

Mathematically, the NPV-Mer.hod and the Annuity Method are identical. The difference between 
them is that we get the results in slightly different ways depending on how the initial 
values are introduced. 
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6.3.4 The Internal Rate of Return Method 

Let us now look at the Internal Rate of Return (IRR) that we will denote with i^ 
in our formulas. The IRR-concept has actually already been mentioned in Section 6.3.27 
We define the ^ as that, interest rate which gives a NPV that is exactly zero. In Exhibit 
6.3 we found tha~t our basic example would yield a NPV of zero, when the company's RRR was 
increased to slightly less than 16 percent* This percentage is the internal rate of return 
that our basic example gives. 

When using the Internal Rate of Return Method, we define the desired NPV as zero 
and put in our figures in formula (5), The unknown variable is i_i and we denote the net 
present value by NPVj^, which we put equal to zero. We then get: 

= 20 000 TC! + 10 000 TB, - 100 000 (7) 

i i M 

as we have defined NPV^^ -* 0. 

The unknown variable is our IRR. But this interest rate has been hung upon two different 
table values, which means that we actually have two unknown variables, TCj and TB i . 
We cannot solve a single equation with two unknown variables. There are two different, 
techniques to solve our problem. 

Sometimes there is no scrap value. In such a case we would have had only one 
unknown variable - the table value for TC. Let us assume that the scrap value is so small 
that we can overlook it to get a rough estimate of the i^. In such a case the second 

term will become zero, and we can solve equation (7) for^TC^.. 

i 

= 20 000 - TC, +0-100 000 

[Because we have, temporarily, 
J over looked the effect of the 
(scrap value. 



We then get: 



10 100 000 

TC. * = 5, 

1 1 20 000 



which we interpret in the following way. Find, in Table C, a compound discount sum that 
is equal to 5, when we know that the discount process will be made over 10 years. Looking 
into Table C, we find on the row for 10 years the following discount sum factors: 

15% 16% 

5.019 4,833 

Obviously, the Tc| of 5*000 must be very close to 15 percent. But, we have overlooked 
the scrap value. If this value had been taken into account, we would have got a figure 
close to the quotient for 16 percent. Now, when we have a first, rough estimate of our 
1 , we can find a better estimate by solving the whole formula (7) by using this rough 
estimate. So let us put in our figures as well as the table values for 16 percent to see 
what we get. In other words, we estimate the NPV for exactly 16 percent to gets 
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NPV 16 =1 20 000 4.833 + 10 000 0.2266 - 100 000 
which gives NPV J6 = - 1 074 

It is clear char the investment yields almost 16 percent, which we also found in Exhibit 
6.3. 

The second technique of estimating the i^ value is simple. Sometimes there are many 
"unknowns" involved as is the case e.g. when the~re are different net earnings for different 
years. It is no help, then, to temporarily overlook the scrap value. Instead one can 
just make a pure guesswork and by trial and errors put in various percentage figures, 
until one reaches a NPV that is equal to zero. 

For this method we get the following decision rules; 

1. If the estimated 1^ is larger than or equal to the i^ a single investment is 
profitable. ~ "" 

2. In comparing two or more investment alternatives, the one with the highest i^ 
is the most profitable one. 

The course taken in this paper is to use the Internal Rate of Return Method only as 
part of the sensitivity analysis. But, for all major investments the IRR should be 
estimated. 

6.3,5 The Simple Pay-Off Method 

The Simple Pay-Off Method differs from the previous methods described in two ways. 
This method does not use any interest rate and it does not require decisions on the invest- 
ment's useful life. Instead it is supposed that the company has a pre-detcrmined pay-off 
period, within which the investment must pay back the money being invested. Let us use 
the following denotations in addition to those we have used before. 

POT r = restricted pay-off time 
POT a = actual pay-off time 

Using this method, we will compare POT a with POT r to see if the former is shorter 
than the latter. In our basic example, we have to add a value for POT r . Let us assume 
than the company requires that investments of this type must be paid back in less than 
eight years, i.e. we put POT r = 8. 

In the Simple Pay-Off Method we get the following formula for our estimations: 

I - E-POT a = (8) 

The formula reads: The initial investment is subtracted by the yearly net earnings times 
the actual pay-off time in years until the difference becomes zero. 

Putting our values into (8) we gets 

100 000 - 20 000-POT a = 
giving POT a = 5 years. 
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In other words, we look for the value of 1/E, which is expressed in years. If this 
is less than the restricted pay-off time, POT r , the investment is profitable. 

We get the following decision rules: 

1. If POT r is larger than or equal to the POT a , a single investment is profitable. 

2. In comparing two or more investment alternatives, the one with the shortest 
POT a is rhe most profitable one, given its POT a is less than the company's POT r . 

In using the Simple Pay-Off Method, no regard has been taken of the time value of 
money, In other words, all cash flows are regarded as equally valuable. This is the main 
objection that has been put forward in criticizing this method. To set aside this criticism, 
the method has been developed into the next method. 

6*3.6 The Modified Pay-Off Method 

The Modified Pay-Off Method differs from the previous one only in respect to how 
the time value of money is treated* The modification means that the company's interest is 
brought into the picture. This is made simply by putting in the compound discount sum 
according to Table C in formula (8). 

For the Modified Pay-Off Method we get the following formula: 

POT 
I-E. TcJJJa - (9) 

The only difference, as compared to formula (8), is that the TC-value is put in. The 
company's i_ r = 10 percent in our basic example, but we do not know for how many years we 
will make our calculations. The unknown variable, therefore, becomes "the year denotation 
for Table C". The number of years we put in is the actual pay-off time, POT a , that we will 
estimate. Solving this by putting in our basic example figures we get: 

POT _ I 100 

TC io a = -T = -2o 

The quotient I/E is no longer "years" as it was in formula (8). Instead the figure 5.0 
represents the Table C-value for a certain number of years, i.e. the unknown variable to 
be found for 10 percent* Checking the "10 percent column 11 we find the following table 
values: 

7 years 8 years 
4.868 5.335 

From this we can conclude that POT fl must be somewhere in between 7 and 8 years. By inter- 
polation we find a more exact estimate. 

7 + 5*000 - 4.868 m ?-28 yearg 
5.335 - 4.868 

The decision rules for the Modified Pay-Off Method will be exactly the same as those 
for the Simple Pay-Off Method* The difference is found only in the way we estimate the 
POT a , 



6,4 Sensitivity analyses in capital budgeting 

As has been pointed out before, all economic decisions are made under uncertainty. 
Obviously, the degree of uncertainty increases when we have to make decisions with a time 
span of many years. We cannot reduce the uncertainty as such. But we can get a feeling 
about what will happen, if we have made mistakes in estimating the figures put into our 
formulas. To show how we carry out a sensitivity analysis we will put in some further 
information about our basic example. Let us assume the following: 

1. Buying this new lathe will increase the company's fixed costs by MU 8 000 per 
year, 

2. The sales price of the product produced on this lathe has been estimated to 
MU 12 p.T unit. Variable costs have been estimated to MU 8, i.e* the product 
is supposed to give a CTP of MU 4 per unit. 

3. The salt's volume has been estimated to 7 000 units per year as an average tor 
t he whole period. 

Consider these figures as the only ones that might fluctuate during the period. 
We find, if we put them together, that they give the overall figures that we have used 
so far. 

Sales revenues, 7 000 -12 MU + 84 000 

Variable costs, 7 000 8 MU - 56 000 

Fixed costs per year MU - 8 000 



Net earnings per year (E) MU = 20 000 



T = - 



There are many ways of making a sensitivity analysis. But there will always be 
uncertainty about two things - the sales volume and our CTP per unit. The CTP/unit. may 
fluctuate either as a result of price changes or as a result of variations in costs, or, 
as a combined result of both. 

At this stage the decision-maker might, ask himself questions such as: 

1. How large deviations in my sales forecast can 1 accept? 

2. How does n price fluctuation of plus/minus 10 percent affect my profitability? 

3. How does A combined negative change in both prices and sales volumes affect 
my profitability? 

As a matter of fact, we recognize this type of question from Chapter 5, when the budget 
of our model company was used for sensitivity analyses. 

Let us now assume that the price per unit or the variable cost per unit might 
fluctuate in such a way that the CTP per unit will take on values between MU 3-00 (lowest) 
and MU 5-00 (highest). Assume further, that these are "safe figures", i.e, are possible 
extreme figures. In the same way we estimate sales volumes. The maximum sales figure is 
9 000 units* Perhaps this is the maximum capacity of the lathe. At a minimum, total 
sales will be at least 5 000 units per year. Re-writing formula (5) gives: 

NPV 10 = (Y-X - 8 000) Tcjg - 10 000 Tfijg - 100 000 
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where: 



Y - achieved CTP per unit and 

X = achieved sales volume per year. 

10 



The first term in this equation is equivalent to E.TC^ in formula (5). Before starting 
the sensitivity analysis we simplify the formula further by finding the values of those 
terms that will remain the same through the whole process. We get: 

NPV 10 = Y'X'5.145 - 8 000-6.145 - 10 000-0.3855 - 100 000 or . 

NPV 1Q -r Y'X'5.145 - 145 305 

Holding X constant at 7 000 units (our original estimate of t.he sales volume) we change Y 

successively. Then the process is repeated for X holding Y constant. Finally, we combine 
changes in both variables and register the resulting NPVts* The results are shown in 
Exhibit 6.4. 

In Exhibit 6*4 we recognize the NPVjQ, previously calculated, at the intersection 
between the row for CTP 4.00 per unit and the column showing a volume of 7 000 units per 
year. Lowering the sales volume to 6 000 units, still gives a positive NPV (2 175). But 
at a sales volume of 5 000 units, the NPV becomes negative (-22 405). We can easily find 
that at exactly 5 911 units per yar, the NPV becomes zero. This means that 5 911 units 
yields exactly 10 percent., given the estimated CTP remain at MU 4.00 per unit. 

Keeping the volume constant., allows the CTP to decline to MU 3.20 per unit before 
the NPV becomes negative. The CTP per unit., which results in a NPV = 0, is found as 
MU 3.38. In other words, as long as the estimated sales volume remains at 7 000 units, 
the CTP may shrink to MU 3-38 without violating the company's RRR. 

We can notice from Exhibit 6.4 that the investment is very sensitive to volume 
decreases. A decrease to 5 000 units must be compensated with high increases in the CTP 
per unit. Combining - even moderate - decreases in both CTP and volume results in a 
negative NPV. 
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Exhibit 6.4 Changes in NPV:s at 10 percent as a function of combined 
changes in sales volumes and CTP:s 
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6.5 Some investment decisions for the model company 

Let us now return to our model company budget that we introduced in Chapter 4. The 
budget presented for this company, was a short-term budget* But we can also use this for 
long-term capital budgeting* Let us consider two different types of decisions* 

6*5.1 Improving the production output 

As was mentioned in Chapter 4, the production capacity of our model company is 
approximately 20 000 nr of sawn timber. Despite this, the sawmill has not produced more 
than 11 200 m 3 during a single year. 

The production capacity could be improved, if production stops could be reduced* 
There are three major problem areas: 

1. Many stops are caused by defective parts or by poor maintenance. Improved 
preventive maintenance should bring down the number of stops. 

2. Other stops arc caused by problems with the electronic equipment, which 
obviously is due to the tropical climate. To set aside this problem increased 
supervision (one or two operators) is required* 

3. A third cause for numerous machine stops is the log quality. At present all 
log storing is made directly on the ground. Especially during the rainy 
periods, logs are muddy and stones and other particles give rise to many stops. 
To avoid these stops the storing ground could be covered with tarmac. 

The suggested measures are costly. To get a ground for possible decisions, the 
sawmill manager has, during the past year, recorded number of stops in the sawmill, length 
and main cause for each stop. A farily correct estimate of stop-times and their causes 
will be as follows: 

No. of hrs during 
Stop cause the year 

Electronic errors 86 

Stones etc. on logs 152 

Poor maintenance 166 
Miscellanous (the cause has not been 

clearly identified) 220 

Total stop time =====- 

Total, theoretical production time 2_000 

Relative stop-time 31.2% 

If all stops could be eliminated, total production, based on last year's production, 
could be increased up to 10 000/0.688 = 14 535 m 3 . Even if this is a highly theoretical 
figure, the manager realizes that the present situation is unacceptable in the long run. 

All recorded stops have accrued in the sawing process. The trimming capacity will 
suffice for an increased output even up to 15 000 m 3 . The kiln capacity is a bottleneck 
that must be dealt with. This will be discussed in the following section. 
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To cover che log ground with tarmac is a difficult task. The space is now fully 
utilized. During the work the stock of logs must be cut down to give sufficient work 
surface for the tarmac machines. The ground, therefore, has to be covered and the process 
will be extended over more or less a whole year before log handling can be normalized. 
This must result in a reduced production volume during the year, estimated at roughly 
20 percent - equally spread on both species* 

Furthermore, two more men in the production process can be justified. One worker 
for manual support of the electronic equipment, the other mainly for repair and maintenance 
work. 

The sawmill manager has carried out some preliminary cost estimation for the improved 
production programme. He has got a tender from the tarmac company, which shows the total 
cost will be MU 420 000. Two more workers will cost MU 80 000 per year. In all, MU 500 000 
for the first year. The figure is frightening. 

On the cost savings side, the manager has made a round estimate. For the first year 
he hopes to reduce production stops by 50 percent as compared to last year's records. 
For t.he second year and onwards, he estimates a reduced stop-time of 75 percent. This 
figure is based on a planned training programme for the workers. Let us base the economic 
analysis on these figures. 

We can now separate his problem into two parts* Employing two more workers will 
affect stop-times caused by electronic errors and poor maintenance. This will increase 
labour costs as well as production volume. In Exhibit 5.4 we estimated the lost CTP/hour 
that the sawmill loses as a result of a production stop. We arrived at a figure of 
MU 1 893/hour. If hiring two more workers will reduce production stops as planned, the 
following economic effects will occur. 

First year; 

(86 + 166) - 0.8 0.5 1 893 =r MU 190 814 

Second year and onwards per year; 

(86 + 166) - 0.75 1 893 = MU 357 777 

Within parentheses we have the recorded stop-times during the last year. If we do 
nothing else in the production process, we will have (roughly) the same stop-times also in 
the future. If we cover the log ground with tarmac, the overall production volume will 
decrease by 20 percent during the first year, which explains the factor 0.8. Before the 
training programme has been carried through, the manager has estimated the reduced stop- 
time to 50 percent. Each hour of reduced stop-time will increase the result of the sawmill 
by MU 1 893 per hour, or, in total for the first year, MU 190 814. For the second and 
following years, stop-times will be reduced by 75 percent. At the same time the sawmill 
will produce at the same total capacity as during the last year. Yearly improvements of 
the result will amount to MU 357 777. 

These estimates are extremely uncertain. Let us, therefore, make a simple sensiti- 
vity analysis. Let X be the number of hours of reduced stop-times in case two more 
workers are employed. Without bothering about the first year's reduced production, we 
ask: How many hours of reduced stop-time must we have per year, in order to justify 
economically the decision to hire two more labourers? The answer is: 

1 893 - X - 80 000 
which gives X = 42.3 hours. 
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The original estimate was 126 hours for the first and 189 hours for the second year. Even 
if these figures are incorrect, the actual stop-time will most probably be reduced by more 
than 42.3 hours. Employing two more workers soems to be a wise decision. 

But this is actually not a capital budgeting decision, as there is no capital 
investment involved. But the training programme for the workers will cost tho sawmill 
something. This programme will, of course, be directed towards the whole staff. Assume 
that a very serious programme, bringing in technical consultants for teaching and demonstra- 
tions, is planned. Consultancy costs and cost of stopping the production during teaching 
days will be high. Let us estimate the total cost to MU 300 000. Here the simple pay-off 
method could be used. But now we must decide on a probable reduction in stop-rimes. To be 
very conservat ive, let us assume 75 hours per year in reduced stop-times. How long will 
it take before such a training programme has payed back? 



The answer is obviously: 



'300 000 
(75 ! 893) 



Let us now deal with the tarmac problem* We need precise cost osr imates for the 
reduced production during the first year. In Section 5.2 we studied the sawmill's cost 
structure. We found that, based on the budget figures, average variable costs for both 
species amount to MU 580 per m 3 . This is, of course, an approximate figure. The split up 
of total costs in variable and fixed components varies, among other things, for what 
purpose the analysis is made. In this case, however, variable costs might be higher. 
The reason is that this is a very special cut in the production. Perhaps disturbances will 
occur that increase some of tho costs. We cannot totally rely on the estimated figure, 
but this uncertainty can be dealt with in a sensitivity analysis. So, for the moment 
let us accept a variable cost of MU 580 per m^. 

Costs of reduced production 

300 * 2 000 - MU 600 000 

The figure 300 is the CTP per m 3 estimated in Section 5.2 and 2 000 is the planned produc- 
tion decrease. This cost will occur during the first year only. 

For the second year, as well as the following years, the production volume will 
increase as a result of improved log quality. Let us assume that stop-times will be 
reduced by 75 percent, 

Increased CTP due to improved log quality 

152 -0.75 .! 893 T MU 215 802 

The sawmill manager estimates a useful life for the tarmac ground of 15 years, 
During this period, he considers if necessary to make imporvements in the surface every 
five years at a cost of MU 50 000 each time. 
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The capital budgeting problem can now be shown graphically in the following way: 

215 802 215 802 

t 



-i MU 

4 5 | 



2 3 4 5 I 8 9 10 15 



9 10 I 



Vi i 



420 000 50 000 50 000 

600 000 



The investment expense is MU 420 000, placed at o . The first year's production 
cur, MU 600 000, is placed ar the end of the year* Also~the CTP-increases, MU 215 802 
yearly during 14 years, as well as the maintenance costs, MU 50 000, are placed at. the end 
of each ypar. 

The estimated NPV will be: 

NP V 10 * 215 802 Tcig - TB} O - 600 000 TB| Q - 50 000 TBj - 50 000 T} " 42 

NPV 1Q = 1 445 140 - 545 400 - 31 045 - 19 275 - 420 000 

NPV 10 - 429 420 

The yearly increase in CTP, MU 215 802, has been multiplied by two table values. 
The fir.st value, TCJ 4 discounts the sum of the yearly CTPss to the beginning of year 2, 
which is equivalent to the end of year 1. From there, the amount is discounted one year 
by TB| O . 

We have used, as before, a RRR of 10 percent. We get a positive NPV, which actually 
represents an IRR of almost exactly 17 percent. True, there are uncertainties in our cost 
estimates. These can be handled in the same way as before, i.e. by means of a sensitivity 
analysis. In lack of real data, we refer back to the description in Section 6.4. But to 
indicate the need for such an analysis, it can be pointed out that if only 50 percent of 
the estimated stop-time can be reduced, the NPV 1Q becomes negative. But at the same time, 
it is obvious that there is a high "profit potential" in measures that bring down the 
sawmill's stop-time. 

6,5.2 Building a new kiln 

In Chapter 4 we learnt that Species B is open air dried. The average work-in-process 
inventory for Species B was estimated to 1 440 m 3 . This inventory tied up a total capital 
of MU 694 080, the cost of which amounted to MU 69 408 or MU 17.35 per m 3 of sawn timber. 

Assume that the sawmill manager wants to bring down this capital cost by building 
one more kiln. Cost estimates have shown that the type of kiln suitable for the model 
company will cost MU 400 000. 
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To estimate the profitability of a new kiln, we have to study all consequences. 
In doing so, we have to make certain assumptions about the situation* We do not pay too 
much attention to the figures used. Instead we concentrate on principles. 

Let us list, without detailed comments, what costs will be changed in case a kiln 
is built. 

1. Work-in-process inventory, Species B, will decrease. 

2. The kiln cannot be run without an operator. Labour costs will increase. 

3. Costs of heat and electricity will increase. 

4. Artificial drying gives improved product quality, which will reduce costs of 
refund claims. 

5. Handling costs will be reduced due to the smaller inventory. 

Let us check possible cost changes as a result of the decsion to build a new kiln. 
Reduced inventory cost s 

The revenues will be unchanged. Economically a now kiln can be Justified only by 
the net cost reduction that will accrue. The most important factor is the reduction in 
inventory costs. We will assume the following situarion, 

1- A buffer stock of 50 m-* of undried timber will be needed. The possible 

inventory reduction will bo 1 440 - 50 - 1 390 m j . (Cf. Chapters 4 and 5 for 
informal ion on average inventory). 

2. The reduced inventory will increase the sawmill's sales volume, when the present 
inventory can be sold our. Thereafter, the sales volume will remain the same 
as before. In order to facilitate increased sales, the inventory will be 
reduced by only 800 m 3 during the first, year. The remaining 590 m^ will be sold 
during the second year. 

The value of this inventory for this decision will bo based on the opportunity cost 
concept. The sawmill will not got this money at all, unless it builds the kiln. Each 
sold m^ will increase the cash inflow by: 

Average sales price MU/m 3 
Cash discounts " 

Sales commissions " 

Opportunity cost " 

=-STT==: -is = 

Reduction In capital tied up (cash inflow): 

First year, 807.50 - 800 MU 646 000 

Second year, 807.50 590 " 476 425 
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Labour costs 

Labour costs for kiln operations for Species A was estimated to MU 8 000 per year 
(Cf. Item No. 201 and comments in Chapter 4). We assume that the operator can handle the 
new kiln more or less simultaneously with the old one. An increased labour time of 
25 percent has been assumed for additional work. 

Yearly cost increase, labour MU 2 000 

Heating and electricity costs 

The yearly heating and electricity costs have been estimated. Joint heating with 
the old kiln will improve the overall efficiency. Total costs for heating will amount to 
MU 121 000 per year, after the new kiln has been built. (Cf. Exhibits 4.10 and 5.5 and 
comments to Item No. 203). 

Increased, yearly cost (121 - 94) MU 27 000 

Improved product quality 

Analyzing refund claims during last year has shown that these costs arc 0.1 percent 
less for Species A than for Species B. This difference is assumed to be assigned to 
different drying techniques. 

Reduced, refund claims, 0.001 850 * 4 000 

per year MU 3 400 

Handling costs 

Cost reductions have been considered too difficult, to estimate and, in addition, 
too insignificant. 

Only one more decision must be made, before we put our figures together - to 
estimate the useful life of the new kiln. Let us assume that, this kiln can be used for 
20 years. The problem can now be graphically described. 

646 000 476 425 

3 400 3 400 

649 400 479 825 



fc o 
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I ' 


t . 


. . t 



I 1 1 m 1 1 1. 

11234 19 20 j^s 

2 000 I 

27 OOP f 

29 000 29 000 i ' 

400 000 1 122 425 
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We recognized all figures except the last, downward directed arrow of MU 1 122 425. 
This amount is the sum of the sold out inventories during years 1 and 2. How como we have 
put this in as a cash outflow? 

If - and only if - the kiln is built, we will get during years 1 and 2 (646 000 + 
476 425) i.e. 1 122 425 as a cash inflow. But what will happen, when the company no longer 
can use the kiln? There are two possibilities. Either the sawmill goes back to natural 
drying. In that case, a new buffer stock must be built up again, which means lost sales 
of MU 1 122 425 in current prices. If, on the other hand, a new kiln is built again, this 
buffer stock does not have to be built up. But that is a new decision. We do nor know 
today what will happen 20 years from now. To simplify things a bit , as we have not 
discussed the theoretical basis for this decision, we choose to treat the problem as if 
the comapny should start drying Species B naturally again. As will be shown later on, this 
amount has no significant effect on our estimates. 

Let us now estimate the NPV in the usual way, still using the same RRR: i e * i_ r = 
10 percent . 

NPV 1Q = 649 400TBJ + 479 825TB^ Q + 3 400Tc] |* -TB^ 

- 29 OOOTC^Q - 1 122 425TB^ - 400 000 
= 590 305 + 396 527 + 23 045 - 246 906 

- 166 792 - 400 000 

NPV 10 = 196 179 

We find that building a new kiln is most probably a profitable measure. As a matter 
of fact, all measures that can be taken in a sawmill to reduce various kinds of buffer 
stock should be carefully analyzed. Especially during high interest periods, the capital 
tied up in buffer stocks is very costly. 

We assume in our estimates that we will have to build up a new buffer stock, when 
the kiln has worn out. This is of course not too realistic an assumption. But checking 
the present value of MU 1 122 425, we find that it amounts to "only" 166 792. Let us 
assume we could increase the useful life of the kiln by another 10 years. The present 
value of this future amount would then be reduced to MU 64 314. This illustrates the time 
value of money. 



- 88 - 



APPENDIX 1: TABLES FOR QUICK ESTIMATIONS OF 
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Y *^\itota^ 

i* toads w^ twvtrtJno w^s, 1977 (6* P 3*) 
1 tor^ school 1977^/8*) 
list of forestry schools, 1981 (E/F/S) 



3 Rev, 1, - World l , 

4. World pulp and paper demand, supply and trade - Vol. 1 , 1977 g P 

5. The marketing of tropical wood In South America, 1 978 (E* 8*) 

6. National parks planning, 197 !( PS--) _,__. 

r for local community development, 1978 (E* P 8*) 



8.' Estabiishmsnt techniques' forlorest piantatlons7 1 978 (Ar** C* E" P S*) 
9 Wood chips, 1978 (C* E* S*) 

1 0. Assessment of logging costs from forest Inventories In the tropics, 1 978 , 

1. Principles and methodology (E* P S*) 

2. Data collection and calculations (E* P S*) 

1 1 . Savanna afforestation in Africa, 1 978 (E* P) 

12. China: forestry support for agriculture, 1978 (E*) 

13. Forest products prices, 1979 (E/F/S*) 

14. Mountain forest roads and harvesting. 1979 (E*) 

15. AQRIS forestry wood catalogue of Information and documentation services, 1979 (E/F/S*) 

16. China: Integrated wood processing Industries, 1979 (E* P 8***) 

1 7. Economic analysis of forestry projects, 1 979 (E* P 8*) 

17 Sup. 1. - Economic analysis of forestry projects: case studies, 1979 (E* 8*) 
17 Sup. 2. - Economic analysis of forestry projects: readings, 1980 (E*) 

1 8. Forest products prices 1 980-1 978, 1 980 (E/F/S*) 

19. Pulping and paper-making properties of fast-growing plantation wood species - Vol. 1, 1980 (E*) 

19. Pulping and paper-making properties of fast-growing plantation wood species * Vol. 2, 1980 (E*) 

20. Majors genetics de ftrboles forestries, 1980 (3*) 

21. Impact on soils of fast-growing species In lowland humid tropics, 1980 (E* P) 

22/1. Forest volume estimation and yield prediction - Vol. 1, Volume estimation, 1980 (E* P S*) 
22/2. Forest volume estimation and yield prediction - Vol. 2, Yield prediction, 1980 (E* P S*) 

23. Forest products prices 1 961 -1 980, 1 981 (E/F/S*) 

24. Cable logging systems, 1981 (E*) 

25. Public forestry administration in Latin America, 1981 (E*) 

26. Forestry and rural development, 1981 (E* P 8*) 

27. Manual of forest Inventory, 1981 (E* P) 

28. Small and medium sawmills In developing countries, 1981 (E* S*) 

29. World forest products, demand and supply 1990 and 2000, 1982 (E* P S*) 

30. Tropical forest resources, 1 982 (E/F/S*) 

31 . Appropriate technology In forestry, 1 982 (E*) 

32. Classification and definitions of forest products, 1982 (Ar/E/F/8*) 

33. Logging of mountain forests, 1982 (*) 

34. Fruit-bearing forest trees, 1 982 (E* P 8*) 

35. Forestry In China, 1 982 (E*) 

38. Basic technology In forest operations, 1982 (E* P S*) 

37. Conservation and development of tropical forest resources, 1 982 (E* P S*) 

38. Fbrest products prices 1 962-1 981 , 1 982 (E/F/S*) 

39. Frame saw manual, 1982 (E*) 

40. Circular saw manual, 1 983 (E*) 

41 . Simple technologies for charcoal making, 1 983 (E* P S*) 

42. Fuetwood supplies In the developing countries, 1983 (E* P S* Ar*) 

43. Forest revenue systems In developing countries, 1983 (E*) 
44/1. Food and fruit-bearing forest species, 1983 (E*) 

44/2. Food and fruit-bearing forest species, 1984 (E*) 
45. Establishing pulp and paper mHls, 1 983 (E*) 
48, Forest products prices 1963-1 982, 1 983 (E/F/S*) 

47. Technical forestry education - design and Implementation, 1 984 (E*) 

48. Land evaluation for forestry, 1 984 (E*) 

49. Extraction de trozas medlante bueyes y tractores agricolas, 1984 (S*) 

50. Changes In shifting cultivation in Africa, 1984 (E* P) 

61/1. Etudes sur les volumes et la productivity des peuplements forestiers troplcaux 

1: Formations forestleres etches, 1984 (P) 
52/1. Cost estimating In sawmllllng Industries: guidelines 

MO PLANT PRODUCTION AND PROTECTION PAPERS: 59 titles published 

MO CONSERVATION GUIDES; 9 titles published 

MO ANIMAL PRODUCTION AND HEALTH PAPERS: 47 titles published 

mOTOOD AND NUTRITION PAPERS: 31 titles published 

mo AORWJLTURAL SERVICES BULLETIN: 60 titles published 

mo MRMUmON AND DRAINAGE PAPERS: 41 titles published 

MO SOILS WLLETMS: 54 titles published 
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